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Lecture 1. 


problem 1. To divide a right 


II 


CON FE iN mw 


F the Definitions of ſuch Geometrical Lines, Su- 


perfices and ſolid Bodies, as are neceſſary to be 
under flood by every Workman concern'd in the 


noble Art of found Building. 
ſtood by Workmens. 


2. To divide an Angle into two equal Parts. 
3- To continue a right Line to any Length. 
4. To araw parallel right Lines. 

5, 6. To ered perpendicular Lines. 

7. To let fall per pengyentar Lines. 

8. To make an Angle equal to an Angle. 


Line into two eq ual Parts. 


Page 1 


Lea. 2. Of ſuch Geometrical Problems as are neceſſary to be under- 
8 


ibid. 


1 
ibid. 
ibid. 
10 
ibid. 
ibid. 


9. To divide a right Line in any Number of equal Parts. 1x 


10. To divide the Cizciimference of a Circle, 
11. To make the Line of Chords. 

12. To meaſure the Quantity of an Angle. 
13. To make any Angle requir'd. * 
. To deſtribe a Circle thro three given Points, 
15. To deſcribe an Equilateral Triangle. 

16. To deſcribe an Iſuſeles Triangle, ; 
17. To deſcribe a Scalenum Triangle. 

18. To deſeribe a Geometrical Square. 
19. To deſcribe an oblong or Parallelogram. 
20. To deſcribe a Rhombus. 

21. To d:{tribe a Rhomboid. 

22. To deſcribe a Trapezzium. 

23. To deſcribe any Polygon. 


ibid. 
12 


13 
ibid. 
ibid. 
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Of the Definitions of ſuch Geometrical Lines, Superſices and ſolid 
Bodies, as are neceſſary to be underſtood 5 every Workman 
concern'd in the noble Art of Sound Building. 


HAT do you mean by Definitions? 
EB. Definitions, are the Explications of ſuch Lines, 
Figures, Bodies, and Terms, &c. as concern the fol- 
) lowing Work, towards rendering of it plain, clear, 
and caſy, by which all manner of Difficulties will 
be avoided, 
A. What do you mean by Geometry ? | | 
B. Geometry is a part of pure Mathematicks, wherein Magnitude 
is conſider'd, not ſo much in reſpect to its ſelf, as the relation it may 
have to another Magnitude of the ſame kind, in abſtracting it from 
all Matter or ſenſible Subject. Wherefore it is divided into two Kinds 
or Parts: That is, into Speculative and Practical. 
A. What is Speculative Geometry ? 
B. Speculative Geometry, conſiders the Properties of Quantity, 
which has Extenſion, as Lines, Planes and Solids, Sc. 
A. What is Practical Geometry? 
B B. Practical 


Geometrical Defrattions, 


B. Practical Geometry, is the Art of Meafuring and Dividing of 
Quantity or Magnitude, as Lines, Superfices, and Solids, SGS. 

A. What is the leaſt Part of Quantity ? 

B. A Point, as the ſuperficial Appearance made by the Point of a 

Pen, Pin, Pencil, Se. By moſt Mathematicians ſaid to have no 
Parts, becauſe Enchd happen'd to ſay, That a Point is that which 
hath no Parts. That is, a Point is that which is no part of Quan- 
tity, but 1s the beginning and end of Quantity, What a ſtupid De- 
finition is this, when they ſay, A Point is that which is, Sc. Where- 
fore it is ſomething, or otherwiſe it could not be the Object of the 
Mind, and conſequently nothing could be underſtood by it. But 
if ſomething is to be conceived in the Mind, tho' never ſo infinitety 
ſmall, it muſt be conſider d as a ſuperficial Quantity at leaſt, (if not 
a ſolid,) namely, an infinitely ſmall Sphere, which yet ſo infinitely 
{mall may by the Mind (tho' not by the Hand) be again divided 
and ſub- divided into an infinite Number of leſſer Parts. 
Had our Eugliſh; Mathematicians but conſider'd, as Monſieur Orga- 
nam did, they would have defin'd a Point as he hath, vzz. A Ma- 
thematical Point is that which hath not Parts, or at leaſt is what 
ought to be conſider'd as ſuch. He knew well, that a Point did con- 
ſiſt of Parts, and therefore ſaid, It ir what is to he conſider'd, or 
ſuppos'd to have u0 Parts; but does not in the leaſt offer, or at- 
tempt poiitively, as others have blindly done, to fay, That @ Point 
hath no Parts. 

Now, ſince that Phy/ecks allow a Sub-diviſion of a Point, tis ſtrange 
to me, that Mathematicks, which is the real Subject of Quantity, 
ſhould deny that a Point is any part of Quantity, and yer is the yery 
firſt Principle from which the whole aſcends. 

And in Conſideration that none has yet prov'd a Point to be na 
Part of Quantity, I ſhall therefore, until ſuch Proof be made publick, 
define a Point to be the leaſt Magnitude conſider'd, and that two-fold. 
That is, Firſt, The leaſt Superfices when confider'd as a Surface: And 
Secondly, The leaſt Solid, when conſider'd as a Body, Whence it fol- 
lows, that Lines will be of two kinds; that is, either ſuperficial when 
conſider'd on a Plane or Surface, as a Line drawn on Paper with a 
Pea or Pencil; or ſolid, when abſolute, as a Line ſtrain'd thro' the 
Air, from one given Point to another. 

Since that all Lines in Practice are generated by the Motion of a 
Point, from one determinate part of Space to another, the ſuperficial 
Point muſt generate a Superfices, whoſe length is = the Space pals'd 
thro”, 
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H 
7 thro', and breadth to the Diameter of the Point; and the ſolid Point 
muſt generate a ſolid Body, whoſe length will be = the Space paſs d 
f | thro', and thickneſs to the thickneſs of the Point. 
c I A. Pray what Forms are theſe two kinds of Points of ? 
1 B. The ſuperficial Point is, an infinite ſmall Circle, being the only 
\ ſuperficial Figure that contains the moit Space in the leaſt Dimenſion ; 
* wherein obſerve, That if a Point is conſfder d as a Circle, then its 
= Center may in ſome meaſure be conſider'd as a Point, But fince that 
; that Point doth contain Space, tho' very ſmall, its out Part may be 
confider'd as a Circle, and its Center may in like manner be confider'd 
f as before, and that again in hike manner without end. 
b The ſolid Point is an infinite ſmall Ball, Globe, or Sphere, which 
þ $ contains the moſt Matter in the leaſt Space, and that regular, and at 
equal diſtances about its Center: Which Center being conſider'd as 
another Ball, is capable of a Center alſo, and ſo on in like manner 
may a Point be conſider'd without end. 
'V | It is as hard a Task to aſſign the Dimenſions of the leaſt Quantity, 
| as it is to aſſign Bounds to the Univerſe, If this Definition is ab- 
K ſurd T ſhould be very greatly oblig'd to the Perſon that can in- 
form me otherwiſe. Now to the Matter in Hand ; wherein I ſhall 
define all ſuch Lines, Angles, ſuperficial Figures and ſolid Bodies, as 
t are to our Purpoſe. 
94 A. What are the Lines neceſſary to be underſtood? 
29 B. A right Line, and a circular Line. 
|. F. A. What is a right Line ? | 
us B. A right Line is the neareſt Diſtance between two given Points, 
| ; as the Line or Diſtance between A B. for had the Point A moy'd Plate 1. 
, in the curved Line firſt to C, and afterwards to B, it would have ts 
paſs d thro* a greater Space than the right Line A B. 
LY A. What is a circular Line. | 
N d B. A circular Line, is generated by the end of a right Line. Sup- 
A poſe the right Line 4 d, fix'd at its end 4 as a Center, then if it be 
3 mov'd from a to 6, and from 6 to c, its end à will deſcribe a curved 
q or circular Line 4 c, which is alfo call'd, an Arch of a Circle, Fig. z: 
| for was the Point e to be moved on to e, and from thence to 4, 
. it would complete a round Space 46 ce a, which is call'd a Circle; 
— and theſe are the two kinds of Lines that are neceſſary for our fol- 
—* = lowing Purpoſes. | 
4 | A. I thank you Sir. Pray what do you mean by an Angle? 
1 | B 2 . 


NE. 3. 


Ng. 4. 
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B. An Angle is an indefinite Space terminated by two right inclin- 
ing Lines, which meet together in one Point, as the right Lines 4 6, 
and 4 e, which being continued in their own Poſitions, will meet at 
c, and by that generate an Angle. So likewiſe, the right Lines 
Fg, and 7 &, being continued, will meet at &, and form an Angle alſo. 
But if two Lines meet in ſuch a manner, as to have no Inclination 
the one to the other, they will generate a right Line, as the Line / z, 
meeting the Line , in the Point @, and being both on the ſame 
Plane or Level, will when they have met, generate a right Line, 
equal to both their lengths, without forming of any Angle. There- 
fore if one right Line meet another right Line, in any different Poſi- 
tions, they will conſtitute an Angle at their Point of meeting. 

A. How many kinds of Angles are in Practice. 

B. Three. That is to ſay, an acute Angle, a right Angle, and an 
obtuſe Angle. 


A. What is an acute Angle ? 
B. An acute Angle, is an Angle whoſe Inclination is nearer than 


a right Angle; but firſt I muſt inform you what a right Angle is; 


a right Angle is conſtituted by the meeting of two right Lines, with 
an equal Inclination. That is, if a Line as ec, meet another Line 
as 4 , and inclines no more towards 4, then it doth towards &, but 
ſtands directly ſquare between both, then the Angle is call'd a right 
Angle, and the Line e c, is therefore call'd a perpendicular Line to 
the Line d 6. | | 

Now, when any two Lines incline nearer to one another than 4 c 
doth to e c, as the Lines Fc and 4 c, or a c and de, than by their 
meeting, they form ſharper Angles than the right Angle e c 4, and 
are therefore all call'd acute Angles. 

A. Very well Hir, I underſtand you. But pray what is an ob- 
tuſe Angle. 

B. An obtuſe Angle, is an Angle conſtituted by the mecting of 
of two right Lines, whoſe Inclination is greater from one another than 
the Lines of the right Angle, as the Angles made by the mceting of 
the Lines F c, and ; or @ c, and e, by which they form Angles 
that are more blunt than the right Angle, and are therefore call'd 


obtuſe Angles; and theſe are the ſeveral Varietics of Angles. 


A. I thank you Sir. Pray now proceed to ſuperficial Figures? 

B. The ſuperficial Figures for your Purpoſe, are the Circle, the 
various kinds of Triangles, the Square, the Parallelogram, the Tra- 
pezium, and the various kinds of Polygons. 


A. The 


& 
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A. The Circle you have already ſhewn. Now pray proceed to the 
Triangles ? | 

B. "Tis true, I have ſhewn you how a Circle is generated, but 1 
have not inform'd you of the Lines belonging to it: Therefore obſerve, 
that the curved Line a 6c 4 ea, is call 'd the Circumference, the Space 
contain'd within it, the Circle its ſelf. The Point 4 its Center; the 
Line à e, (or any other that paſſes thro? its Center) its Diameter, and 
one half of it as a4, or de is call'd the Scmi-diameter, or Radius 
of the Circle. Now I will proceed to define the various kinds of 
Triangles. 

A. How many kinds of Triangles are there neceſſary to be known ? 

B. Three. That is to ſay, Equilateral, Iſoſeles, and Scalene. 

A. What is an Equilateral Triangle. ; 

B. A Triangle, whoſe three Sides, are = one another, as the Tri- 
angle a, 

A. What is an Ifoſeles Triangle ? 

B. A Triangle, that hath two Sides = one another, and the third 
Side unequal, as the Triangle 5. 

A. What is a Scalene Triangle ? 

B. A Scalene, or Scalenum Triangle, is a Triangle whoſe three 
Sides are unequal to one another, as the Triangles c and d, and here 
Note, | 

That when one of the Angles of a Scalene Triangle is right an- 


Fig. 5. 


gled, as the Triangle e right angled at g, then ſuch a Triangle is 


called a right angled plain Triangle, wherein the Side e g is called 
the baſe ; the Side þ g the perpendicular, and the Side e 4 the Hy- 
thenuſe. 

Alſo obſerve, in all Triangles, wherein a Line is drawn from any 
Angle to the oppoſite Side, and cuts the ſame at right Angles, as 
the Line 4 g of the Triangle , or the Line à d, of the Triangle 6; 
or the Line e a, of the Triangle 4; ſuch a Line is always called the 
perpendicular of the Triangle, and the Side on which it falls, as the 
Side n 0, of the Triangle 4, or the Side # n, of the Triangle 4, is 
called the Baſe of the Triangle; and theſe are the various kind af 
plain Triangles. | 

A. Pray what is a Square? | 

B. A Geometrical Square is a plain Figure contain'd under four 
equal right Lines, as 4 6 © 4, whoſe Angles at a & , d, arc 
cach right Angles, wherein obſerye, that the Lines 4 d, and 6 c, 

are 


Fig. 6. 
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are the Diagonals, the Lines e h, and g f, the Diameters, and the 
Point z, where they all intcrſe& is the Center. 

A. What is a Parallelogram. | 

B. A Parallelogram is a long Square, having a greater Length than 
Breadth, wherein it only differs from the Geometrical Square, whoſe 

Length and Breadth are equal, and thereby hath its Diameters un- 

Fig. 7. equal as F c, the Diameter of its Length, and hþ g, the Diameter of 
its Breadth: But the Diagonals are equal, and e, the Point of their y 
Interſection, is the Center of the Figure. 

A. Is there any other Kinds of four: ſided Figures? 4 

Ves, there are three others; the Rhombus, the Rhomboides, and 9 
the Trapezium. | 1 

A. What is a Rhombus? & 

B. A Rhombus, is a plain Figure, of a Diamond Form, contain'd 7 

Fig, 8. under four equal Sides, as the Figure c de, whoſe oppoſite Angles 4 
6 and e are obtuſe, and c 4, acute. 
A. What is a Rhomboid ? | 
B. A Rhomboid is a Figure of four Sides and Angles oblique, 
whereof each oppoſite Side are parallel to one another, and the op- 
Fig. 9. poſite Angles equal to one another, as the Fig. @ b c d. wherein the 
Sides @ 6, and c d are parallel to each other, as alſo are the Sides @ c 
and & d, and the Angle 0 is = the Angle 4, and the Angle c, to 
the Angle 6. 

Wherein 'tis evident, that the Difference between a Rhombus and 
Rhomboid, is by the Rhomboides having its Length greater tlian its 
Breadth, as was before obſerv'd in the Geometrical Square, and Pa- 
rallelogram. And here it is alſo obſervable, that the Difference be- 
tween a Geometrical Square and a Rhombus, and between a Paralle- 
logram and a Rhomboid, conſiſts in the Angles only, the Angles in 
the firſt two being all right Angles, and the Angles in the latter 
two, being all oblique Angles; that is, acute and obtuſe, for being 
cither of them, the Angle is call'd an oblique Angle, 5 

A. Very well ir. But you fay that their oppoſite Sides are pa- 
rallel. Pray what is it you mean by parallel Lines. 

B. By parallel Lines, you are to underſtand, ſuch, as being infinite- 
ly continu'd either way, would never meet; that is, being always at 
equal Diſtance, without Inclination towards one another, as 4 6 and 

Fig. 10. c d, whoſe perpendicular Lines e gin, are equal. 
A, I underſtand you. Pray proceed to the Trapezium. 
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B. A Trapezium is a plain Figure, contain'd under four unequal 
Sides, and as many unequal Angles, as a6 c d, and thus have I done 
with the four- ſided Figures. | 

The next in Order, is the regular Polygons. a 

A. What is a Polygon? | 

B. A Polygon is a Figure of more than four Sides, as the Polygons 
ABCDESF. „ | 

A. Are they diſtinguiſh'd by particular Names: 

B. Yes, according to the Number of their Sides: Thus, If a Po- 
lygon conſiſt of five Sides, as A, tis call'd a Pentagon; If of fix 
Sides, as B, a Hexagon; If of ſeven Sides, as C, a Heptagon: It 
of eight Sides, as D, an Octagon; If of nine Sides, as E, a Nona- 
gon; and if of ten Sides, as F, a Decagon; and when ali their Sides 
and Angles are equal, they are call'd regular Polygons. 

A. Suppoſe that a right lin'd Figure conſiſts of many Sides, all 
unequal, as a 6c def g b. What do you call ſuch a Fi- 

ure ? 

B. Such a Figure is call'd an irregular Figure; and thus have I 
done with ſuperficial Figures, The next in Order are the folid 
Bodies. 

A. What are they? 

B. The Cube, Parallelopipedon, Priſim, Sphere, Cylinder, Cone, 
Pyramis, and Fruſtums of the Cone or Pyramis, 

A. What is a Cube? 

B. A Cube is a folid Body, conſiſting of three Dimenſions, viz. 
Length, Breadth and Thickneſs (as all other Solids do,) that is, 
its Length is equal to its Breadth, and its Depth or Thickneſs, to its 
Length or Breadth. 

A Dice is a Cube, all its Sides being equal. 

A. Very well Sir, I underſtand you that a Cube is a folid Body, 
whoſe Length, Breadth and Depth, are equal to one another, But 
ſuppoſe that any one of theſe Dimenſions ſhould be unequal ; How 
then pray ? 

B. Why, when any one of its Dimenſions are unequal, as its 
Length greater than its Breadth, or its Depth greater or leſs than 
its Breadth, as the Body B, then it is call'd a Parallelopipedon, or 
long Cube. 

A. I thank you Sir, now proceed, 

B. The next Solid is the Sphere, Globe, or Ball, which is gene- 


rated by the Revolution of a Semi-circle about its own Diameter, 
as 


Fig. 11. 


Fig. 12. 


Fig. 12. 
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as the Semi-circle @ % e, being reyolved about its own Diameter @ ec, 
by its Revolution, paſſes through a Space which is equal to a Sphere 
or Globe of the ſame Diamcter. | 

A. | comprehend you, pray proceed. What is a Cylinder? 

B. A Cylinder is a folid Body, made by the Revolution of a Paral- 
lelogtem about one of its Sides, as the Parallelogram 4 h c d, revolving 
about is Side 4 e, generates the Cylinder D; and fo in like Manner, 
the Sca'ene, or Right-Angled Triangle @ 6 c, being zevolved about 
its Side @ c, generates the Cone 4 6 c. 

A. And is the Pyrament G generated in the fame Manner? 

B. No; a Pyramid or Pyrament is a Body terminating in a Point as 
G in the Point a, contain'd under four Planes at leaſt, which are Iſo- 
ſeles Triangles, the Baſe on which it ſtands, oppoſite to the ſolid Angle 
or Vertex 4, excepted, which may be a Triangle, a Square, a Paralle- 
logram, or a Polygon, &c. 

N. B. The Line 2 e of the Sphere C, the Line d c of the Cylin- 
der D, and the Line à & of the Cone F, are called the Axis of each 
Solid. 

Now there only remains the two Fruſtums of the Cone I, and of 
the Pyramis H; which are no other than the Butt-ends of a Cone or 
Pyrament, under which Forms round and ſquare Timber commonly 
happens, when the Tops of the Trees are cut off, Theſe are the 
{ſeveral Definitions neceſſary to be underſtood before you proceed to 
the next Lecture; and therefore, I adviſe you to go over them with 

ood Attention, at leaſt four times, before you proceed further. After 
which all the Difficulties will be over, and the enſuing Problems very 
eaſy and delightful. 


— —— 


— 


LECTURE! IL 


Of ſuch Geometrical Problems as are neceſſary to be underſtood by 
every Workman concern'd in the noble Art of ſound Building. 


A. V HAT is a Problem? 
B. YY A Problem is a Queſtion which propoſes ſomething to be 
done, and teaches the Manner how to perform the Operation required, 


as following. 


EROB LEM 1 
To divide the right Line @ c into two cqual Parts by the Perpen- 


dicular @ c. 
P RA Go 
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PRACTICE. 


t. Open your Compaſſes to any Diſtance greater than half the given 
Line 4c; and on each End, as at @ and c, deſcribe Arches, as 4 h 
and F i, interſecting each other in the Points e and g. 

2. From the Points e and g draw the right Line e g, which is the 


Perpendicular required; which will divide @ c into two equal Parts at 
the Point 6. 


PROBLEM II. 


To divide the Angle 6 4 e into two equal Parts, by the right Line 
a h. 
PRACTICE. 


. On the Point a, deſcribe an Arch of a Circle of any Radius, as 
cd, and with the ſame opening of your Compaſſes, on the Points c 
and 4, deſcribe the Arches g g and ff, interſecting each other in h. 

2. From the angular Point a, draw to h the right Line @ 6, which 
will divide the Angle into two equal Parts as required. 


PROBLEM III. 


The right Line @ & of a certain Length being given, to continue the 
ſaid Line a longer Length to e. 


PRACTICE. 


r. On 4, with any opening of your Compaſſes, deſcribe an Arch 
as c d; and from the Point of Interſection 6, ſet off on the Arch any 
equal Diſtances to c and 4. | 

2. With any large Diſtance greater than 4 b, on the Points 4 and 
ce deſcribe Arches, as F i and g h, interſecting each other in e. 5 

3. From the Point & to the Point e, draw the right Line & e, the 
Continuation required. 


PROBLEM IV. 


The right Line g & being given to draw the right Line 4 F, paral- 
le] to it, at the given Diſtance of the Line / n. 


PRACTICE. 


1. Take the Length of your given Diſtance / m in your Compaſſes, 
and with that opening on any two Points in the Ends of the Line g 
4, as at h z, deſcribe Arches, as b c and d e. 

CG _ L 


Fig. 15. 


Fig. 16. 


Fig. 17. 


Fig. 18. 


Fig. 19. 


Fig. 11. 
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2. Lay a Ruler to the Extreams of thoſe Arches, and draw the 
right Line 4 f, which will be parallel to g &, as required. 


PROBLEM V. 
To ere& the Perpendicular h c, in or near the middle of the right 
Line @ e, from the given Point c. 


PRACTICE. 


1. From the given Point c ſet off any equal Diſtances to & and 4; 
then with any opening greater than & c, on the Points & and 4 de- 
ſeribe the Arches F g and 2 &, interſecting each other in 5. 

Draw the right Line + c, and 'tis the Perpendicular required. 


PROBLEM VI. 
To raiſe the Perpendicular c 4 from c, the End of the right Line 


a c. 
PRACTICE. 
1. On c, with any opening of your Compaſſes, deſcribe the Arch 


.6 f g b, and ſet the ſame opening as c 6, from & to f, and from f 


to g: then with the ſame, or a greater opening of your Compaſſes, 
on the Points F and g, deſcribe Arches, as F i and g e, interſeQing 


in d. 
2. Draw the right Line 4 c, and 'tis the Perpendicular required. 
PROBLEM VII. 
To let fall the Perpendicular c 4 from the given Point c, on the 


right Line 4 5. ieh 
RAC ; 


I. With any opening of your Compaſſes greater than c a, deſcribe 
an Arch as 6 e, interſecting the right Line 4 h in the Points g and . 

2. With the Diſtance g u, on g and u, deſcribe the Arches 2 2 and 
& L, interſecting each ather in ; then draw the right Line c mm, and 
ce will be the Perpendicular let fallen, as required, 


| PROBLEM VIII. 
To make the Angle F h k equal to the Angle & 4 e. 


PRA C- 


4 


f 
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PRACTICE. 


1. On the given Angle 4, with any opening of your Compaſles, de- 
{cribe an Arch as & d, and then having drawn a right Line at Pleaſure, 
as H &, on any of its Ends as h, with the opening à d, deſcribe the 
Arch z g. 

2. Make in = 6, and then from h through # draw the right Line 
5 f, which completes the An le % & = the given Angle & 4 e, as 
required. 


PROBLEM IX. 
To divide the right Line à 6 into any Number of equal Parts, 


ſuppoſe ſix, 
PRACTICE. 


1. From one End of the given Line 4 C, draw another right Line, 
as 4 h from a, making any Angle at Pleaſure; then from the other 
End, as 6, draw the right Line 6 z, parallel to it, by Prob. 4. or 
make the Angle a 6 1 = the Angle h 4 , by Prob. 8. 


2. Open your Compaſſes to any Diſtance, ſuppoſe 4 p, and as the 
Line is to be divided into ſix Parts; therefore fet off five of thoſe 
Diſtances on the Line @ h, at the Points pqr b, as likewiſe the 
{ſame on the Line i, at the Points o #z  / 4 | 


3. Draw the Lines p “, 44, rm, /n, and h o, and they will di- 
vide the given Line @ 6 into fix equal Parts, at the Points e d e f g, 
as required, 

PROBLEM X. 


To divide the Circumference of the Circles 4 e d into 360 equal 
Parts, or Degrees, by which the Quantities of all Angles are meaſured. 


PRACTICE. 


1. Deſcribe a Circle of the given Magnitude, as @ ce d, and through 
its Center 6 draw the two Diameters e and 4 d at right Angles to 
each other by Problem 1. then will the Circumference be divided into 
four, equal Parts, at the Points c @ e d; and conſequently the Circle 
into four Quarters, each of which is called a Quadrant, as 4 6 c, or 
a be, Sc. 

2. Make à 3, and e 6, cach equal to the Radius 6 fg, of 4 b, then 
will the Arch 4 e be divided into 3 equal Parts, each = 30 Degrees. 


And here obſerye, that as this Diviſion of the Arch à e was made by 
G 3 | the 


Fig. 23. 


Fig. 275. 


tig. 26 
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the Radius 4 , being ſet from à to 3, and from e to 6; therefore 'tis 
plain, that as thereby the Arch is divided into 3 equal Parts, each con- 
taining a Third of go Degrees, the Radius @ 6 muſt be = 60 Degrees 
of the Arch 2 e. Therefore hereafter, when the Radius of a Circle is 
mentioned, the Arch of 69 Degrees is to be underſtood by it at the 
ſame Time. 

3. With your Compaſſes divide e 3, 3 6, and 6 a, cach into 3 equal 
Parts, and each of thoſe Parts in ten equal Parts, (there being yet no 
Geometrical Method to divide an Arch otherwiſe) then will the Qua- 
drant à e be divided into 90 equal Parts; and conſequently, if the 
other 3 Quadrants ac b, c d, and be d, be divided in like Manner, 
the whole will be divided into 360 equal Parts, as required. 

It is by the Number of Degrees contain'd in every Arch of an Angle, 
that its Quantity is meaſured, 

Thus the Quantity of the right Angle @ 6 c is 90 Degrees, the acute 
Angle 6 6 e 60 Degrees, and the obtuſe Angle c 6 6 120 Degrees; 
that is, the Arch or Quadrant c @ 90 Degrees, and the Arch @ 6 30 
Degrees: which taken together are = 120 Degrees. 

Hence tis plain, that all acute Angles contain leſs than 90 Degrees; 
or a right Angle, and all obtuſe Angles more than 90 Degrees, and 
leſs than 180 Degrees, or two Quadrants : which taken together are 
= a Semi-circle. Therefore a Semi-circle contains 180 Degrees. 

If from the Points 8 76 543 2 1 of the Quadrant there be right 
Lines drawn to the Center &; and if on the Center & another Circle 
be deſcribed, as the Circle F % g &, the Quadrant 5 g will be divided 
by the Lines 8 6, 76, 66, Sc. into the like Number of equal Parts 
or Degrees, as the Quadrant @ ; wherefore *tis plain, that all Circles, 
whether great or ſmall, have their Circumferences alike divided into 
360 equal Parts or Degrees, and each of thoſe Degrees are ſuppoſed 
to be again ſubdivided into 60 equal Parts called Minutes. 


PROBLEM XE 
To make a Line of Chords for the Menſuration of the Quantities of 


Angles. 
EFRACTICE. 


1. Draw a right Line at Pleaſure, as 4 6, and from any Point, as à, 
raiſe the Perpendicular 4 u, and complete the Quadrant 4 # 6 of any 
given Magnitude. 

2. Divide the Arch # & into 90 equal Parts by Prob. 10. and then 


ſetting one Foot of your Compaſſes in 6, extend the other to the ſe- 


veral 
4 
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veral Diviſions of the Arch, and transfer them to the right Line à 6, 
as the ſeveral prick'd Arches 4 10, & 20, z 30, 5 40, Wc. exhibits, 
which will complete your Line of Chords, as requir'd. 

N. B. The larger theſe Scales are made the better they are for Prac- 


tice, 


PROBLEM XII. 
The Angle 6 4 e being given to find its Quantity. 


PRACTICE. 


1. Take 60 Degrees from your Line of Chords, and with that Diſ- 
tance on the angular Point à deſcribe the Arch Fe d. 

2, Take the Arch e F in your Compaſſes, and applying that Ex- 
tent upon your Line of Chords from the Beginning thereof, the ex- 
tended Point of your Compaſſes will fall upon the Number of Degrees 
and Minutes which the Angle contains, viz. 60 Degrees, oo Minutes. 


PROBLEM XIIL 
To make an Angle of any given Magnitude, ſuppoſe Fo Degrees. 


PRACTICE. 


1. Draw a right Line at Pleaſure, as F d. then take 60 Degrees 
from your Line of Chords, and on one End thereof, as at 4, deſcribe 
an Arch, as ec. 1 

2. Take from your Line of Chords 50 Degrees, the Quantity of 
the given Angle, and ſet it on the Arch e c from e to &, then draw- 
ing the right Line 4 4, from à through &, it will complete the Angle 


required. 
PROBLEM XIV. 


To deſcribe a Cirele whoſe Circumference ſhall paſs through any 
three given Points, provided that they are not in a right Line, as the 


Points 4 6 c. 1 
PRAGTEAEE 


1. Draw two right Lines from 4 to &, and from 6 to c, or from 4 
to c. it matters not which; then divide thoſe two right Lines contain d 
between the three Points, each into two equal P arts by the Perpendi- 
culars g h and Fe, which will interſe& each other in 4, the Centre of 
the Circle that will paſs through the Points given. 

2, Set your Compaſles in 4, and extend the Foot to 4, and then 
deſcribe the Circle required. 2 RO 


Fig. 27. 


Fig. 28. 


Fig. 29. 


Fig. 30. 


Fig. 31. 


Fig. 31. 
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PROBLEM XV. 


To deſcribe the Equilateral Triangle @ de, whoſe Sides ſeycrally 
ſhall be = the given Line F , 


eric E. 


1. Make 4 e = the given Line F h; and on the Points 4 and e 
with the Opening or Radius d e, deſcribe the Arches 6, and cc, 
interſecting each other in 4. 


2. Join à e, and @ d, and the Triangle will be compleated as 
required. 


PROBLEM XVI. 


To deſcribe an Iſoſeles Triangle, whoſe equal Sides ſhall be each 
equal to a given Line, as alſo its unequal Side to another giyen 
Line. 

Let each of the equal Sides be equal to the Line 4 d, and the 
unequal Side to the Line ee. But here Note, That always the 
Sum of the two equal Sides, muſt be greater than other third Side, or 
otherwiſe they cannot form a Triangle. 


a PRACTICE. 

1. Make cb = the given Line ee, and on the Points c and 6, 
with the Radius 4 d, deſcribe the Arches g , and F V interſeQting 
in 4. 

2. Join @ c, and à 6, and the Iſoſeles Triangle is completed as 
required. 

PROBLEM XVIL 

To deſcribe the Scalenum Triangle a & c, whoſe Sides ſhall be 

cqual to the three given Lines ec, Ff g g. 


ERACTICE. 


1. Make þb e = ee, and on 4 with the Diſtance ff deſcribe 
the Arch 4 @, and on 6, with the Diſtance F y, the Arch u, in- 
terſecting @ à in d. 


2. Join 4 6, and d c, and the Scalene Triangle will be completed 
as required, 


To 


* 3 


Te. 
: 
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PROBLEM XVIII. 
To deſcribe the Geometrical Square @ de f, whoſe ſeyeral Sides 
ſhall be equal to the given Line g h. 


PRACTICE. 
1. Make e f= g b, and on F ered the Perpendicular # 4 to Fg. 27 


gb. Then on the elne e and d, with the Diſtance g þ, 4 


the Arches c c and 66. | 
2. Join à e, and @ ad, and they complete the Geometrical Square 
2 d e f, as required. 


PROBLEM XIX. 


To deſcribe the Obleng, or Parallelogram @ d fe, whoſe Length 
ſhall be = the given Line g b, and Breadth to the given Line 2 K. 


PRACTICE. 


1. Make fc = gh, and on e erect the Perpendicular e d, i; 
then on d with the Radius h, deſcribe the Arch 6 6; and on the 
Point , with the Radius z " deſcribe the Arch cc. 

2. Join a f, and à d, and they will complete the Oblong, or 
Parallelogram à d Fe, as required. 


Fig 34. 


PROBLEM XX. 


To deſcribe the Rhombus @ c d, whoſe Sides ſhall be each = the 
given Line ef, 
PRACTICE. 
1. Make ad=a e 5, and on the Point d, with the Radius 2 45 Fig. 35; 
deſcribe the Arch 4 bc g, and make à 6, and 6 c, each 4 d. 
2. Join b a4, b c, and c d, and the Rhombus will be completed, as 
required. 


PROBLEM XXI. 


To deſcribe the Rhomboid @ 6 & d, whoſe Angle at c ſhall be S the 
given Angle hg i; its longeſt Sides each = the given Line & &, and 
its ſhorteſt Sides each — the Line / m. 


PRACTICE. 


1. Make cd = & L, and by Prob. 8. make the 9 c, = the An- Fiz, 36. 
gle h g i, and make ca, = m. 


2. On 


Eig. 37. 


Fig. 28. 
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2. On à with the Radius c 4 deſcribe the Arch e e, and on d with 
the Radius ca, deſcribe the Arch FV interſecting the Arch e e in 6, 
3. Join 4 b, and ô d, and the Rhomboid is completed, as required. 


PROBLEM XXII. 


To deſcribe the Trapezia a c fe, whoſe Angle at 7, ſhall be = the 
given Angle i 1, and ſeveral Sides to the four given Lines & &, / U 
mm, and 1 u. 

| PRACTICE. 

1* Make fe = El, and by Prob. 8, make the Angle at f = to the 
Angle given 14% and make F equal to n n. 

2, On the Point e, with the Diſtance of m m, deſcribe the Arch d 4, 
and on the Point @, with the Diſtance / /, deſcribe the Arch 6b 6, inter- 
ſecting the former in c. | h 

3: Join à c, and c e, and the Trapezium will be completed, as re- 
quired. | 
PROBLEM XXIII. 


To deſcribe any regular Polygon, ſuppoſe the Pentagon @ 6b c de. 


RULE. 


Divide the Circumference of the Circle, viz. 360 Degrees by (5) 
the Number of Sides contain'd in the Polygon, and the Quotient, is 
the Number of Degrees contain'd in the Arch of one Side, So 360 be- 
ing divided by 5, the Quotient is 72. Then taking 72 Degrees from 
your Line of Chords, ſet that Diftance from à to &, from 4 to c; from 
c to d; fromd toe; and from e to 4; and then join 4 ö, be, c d, de 
and e a, the Polygon required. 


—_—_— —— 


— 


LECTURE II. 


Of the five Orders of Columns in Architecture, according to the Pro- 
portions of the Celebrated ANDREA PALLADIO. 


A. WHY do you make Choice of the Proportions of Andrea 
Palladio ? 


B. As being the moſt Grand and Beautiful, and practic'd by moſt 
Workmen, 
A. What 
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A. What Scale do you uſe, to draw his Columns by ? 

B. The Diameter of the Column at its Baſe, divided into 60 equal 
Parts, which I call a Module, and the equal Parts I call Minutes, 
by which I ſet off the Heights and Projectures of every Member from 
the centeral Line of the Column. 

A. Is it a difficult Thing to draw a Column ? 

B. No, tis very eaſy. I will give you an Example of the Baſe of 
a Column, by which you will be inform'd of the Nature of deſcribing plate 2. 
any other Part, the Rule being the ſame. Fig. 1. 
bY Let the Baſe AB CD E F G K be given, to be deſcrib'd in Pro- 

e. 


PRACETEICE., 


r. Let L N be the Diameter of the Column given, divided into 
60 Minutes as aforeſaid. | 

2. Draw a right Line at Pleaſure, as w &, and in the midſt thereof 
raiſe the Perpendicular K L, which let repreſent the centeral Line of 
the Column. 

3. Take from your Module 10 Minutes, and ſet it on the centeral 
Line from K to G; alſo take 7 Minutes and half, and ſet it from G to 
F; alſo take 1 Minute, and ſet it from F to E; and ſo in like manner, 
the Diſtance E D 5 half Minutes; the Diſtance D C x Minute; 
the Diſtance C B 5 Minutes; and the Diſtance B A x Minnte. 

4. Thro' all theſe ſeveral Points, draw right Lines parallel to the 
Baſe w K. 

5. Make K k, K w, Gi,and G y, each = 40 Minutes, and join 
V w, and 7 E, and fo will the Plinth be completed. 

6. Make Fr, Fg, E q and E f, each = 35 Minutes, and join q v, 
and Fg, ſo will the lower Fillet be completed; and if from the 
faid Fillet, you deſcribe the Semi-circles t, and g i, they will 
complete the lower Torus. 

Laſtiy, Proceed to ſet off the other Fillets » 4 p e, and Im 46, 
with the upper Torus m b d, and Scotia Þ & g f, the whole Baſe 
will be completed, as required. 

Thus you ſee how ealy it is todelineate the Baſe of any Order by 
the Proportions fix'd thereto, and in the ſame manner you may like- 
wiſe complete an entire Order, as exhibited in Plate IV, to which I 
refer you, | 


D LE CI. 
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| LECTURE v. F 
Of the Mechanicks, or the manner of raiſing heavy Bodies. 
OF MOTION. 
J A. HAT 1s Motion ? 
1 B. The Oppoſite to Reſt, It is two-fold ; that is, it is either 
1 General or Particular, and thoſe Regular and Irregular. | 
| Motion in General is the Change of a Thing; and when that 
Change is made in the Subſtance of the Thing, it is either Genera- 
[ tion or Corruption. 
But when that Change is made in the Quantity of the Thing, it 
is call'd an Eucreaſe, or Diminut ion. 
And again, When that it is made in Reſpect to Place, it is call'd 
Place Motion, or Local Motion. Wherein obſerve, 


Generation J 
S h 


Corruption 
08 
- C Geometry. 
ba) 


That Encreaſe — 


Diminution c 8 
Local, or Place-Motion Mechanicłs. 


Which laſt I ſhall in a particular manner explain. 

A. Sir, I thank you, = proceed, 

B, Local Motion is the Change of Place, or it is the continual Paſ- 
p. ſage of a Body that moves from one Place to another, as the Paſſage 
3 of the Body A from the Place B, unto the Place C. For by its be- 

ing moy'd to C it has chang'd its Place from B to C. 

Secondly, If the Body A, as it moves to C, go thro' equal Spaces 
in equal Times, then its Motion is faid to be equal. That is, if B 4 
is = 4 e, and the Body A paſs from B to d, in the ſame Time as 
it doth from 4 to e, then it will have paſs d thro' equal Spaces in equal 
times, whereby its Motion is ſaid to be regular or <qual. 

But had the Body A mov'd from d to e in leis Time than it did 
from A to 4, then its Motion had been irregular ; becauſe it would 
have paſs'd thro' equal Spaces in unequal Times. 

Hence, (as Galilæus obſerves) an irregular Motion is natural to all 
heavy Bodies, which he juſtly terms, A Motion uniformly accele- 
rated, as a Body dropt from the Top of a Steeple to the Earth, which 
in equal Times paſſes through unequal Spaces. That is to ſay, That di- 


viding the Time it takes up in falling into equal Spaces, as Minutes, Se- 
conds, 


— — 
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conds, Sc. The Velocity of the falling Body, at the End of the ſe- 
cond Minute, Sc. is double of what it was at the End of the firſt, 


being reckon d from the Point or Beginning of its Reſt or Fall. And plate 2. 
that the Velocity which it acquires in the third Minute, Sc. is triple Fig, 2. 


of that which it had the firſt And the Velocity of the fourth Mi- 
nute, Sc. four times that of the firſt, and ſo on in like Proportion of 
all others. 

Thus, if in the firſt Minute a Body falls from à to & in the ſecond 
Minute, it will have fell to c, and have paſs'd thro' three times the 
Space of @ b, which with the Space 4 6 is = 4, which is the Square 
of 2, the Number of Minutes. Again, At the End of the third Mi- 
nute, it will have fell to 4, and have paſs'd thro' five times the Space 
a b, which with the Space @ 6 and & e is = 9, which is the Square 
of 3, the Number of Minutes or Time of falling; and ſo in like 
manner of all other Minutes, Sc. Hence it follows, that the Spaces thro' 
which Bodies fall, are, as the Squares of the Times or Minutes, &c. in 
falling: That is, if in one Minute a Body falls one Foot. 


Min. Feet. 


hk "4 


It will } 36 "= the Point of Reſt. 


Then in. have fell J 49 


Hence it is evident, that the Increaſe of Motion in every Minute, 
Sc, is according to the Series of the uneven Numbers x, 3, 5, 7, 9, 
I1, Sc. which are the Differences of the Squares 1, 4, 9, 16, 25, 36, Cc. 

By the 4th Prop. 6 Lib. Euclid, Similar ys are to one another, 
as the Squares of their Homologous Sides; one may conſider the Spaces 
paſs d thro” in equal Minutes, as ſimilar ys, and the Minutes and Velo- 
cities as the Homologous Sides of thoſe ys. 

This is eaſily underſtood by the x AB C, which we ſuppoſe to 
be the Space paſs'd thro' by the Body falling; which for Examples 


Sake we'll ſuppoſe has fallen in four Seconds of Time, whoſe Mea- 
| D 2 ſure 
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ſure ſhall be repreſented by the Side A B, equally divided at D F F B, 
into four equal Parts; and the Baſe B C ſhall likewiſe repreſent the 
Velocity, which the Body has acquir'd in falling. 

Now, as each of the equal Parts A D, D E,, E F, and F B, repreſent 
one Second of Time: ſo likewiſe if B C be divided into four equal Parts, 
as B G, G H, HI, and I C, each of thoſe Parts will repreſent one 
Degree of Velocity, becauſe tis ſuppos'd that the Velocities and Se- 
conds encreaſe continually in the fame Proportion. 

Again, If from the Points T H G, you draw right Lines paraltel to 
A C, and to A B allo, interſecting A B, in the Points D E F, and 
A C in the Points M I. K, the Triangle ABC will be divided into 
ſixteen little Triangles = one another, and each ſimilar to AB C. 

Now, Since that A D repreſents the firſt Second of Time, and D M, 
the firſt Degree of Velocity ; therefore the Triangle ADM, will re- 
preſent the Space which the Body has paſs d thro' in the firſt Second, 
with one Degree of Velocity. So likewiſe, the Line AE repreſenting 
the ſecond Second of the Fall of the faid Body, the Line E L will re- 
preſent the Velocity which the Body has acquir'd in falling the ſecond 
Second of Time, and the Triangle A E L, will repreſent the Space 
that the Body has paſs d thro' with two Degrees of Velocity, which 
Triangular Space A E L is = four times A D M. Becauſe the pp 2 
is = the Y mn, and the Y n is = the V, and the Vs is = the 
9 0. Therefore the AE L is = 4 times the A DM, wand 1o in 
like manner of all other equal Spaces of Time. 

Hence *tis evident, That the Velocity with which heavy Bodies 
deſcend, is according to the Squares of their Times. 

Sir, I perfectly underſtand you; That whatever Space a Body 
paſſes thro by falling in one Second, or one Minute, or one Hour, fo 
many times that firſt Space, the Body falls as are = the Square of its 
Times. That is, If in one Minute a Body falls one Foot, then in 
ten Minutes Time it will have fell one hundred Foot, and in twelve 
Minutes 144 Foot, becauſe 100 is the Square of 10 multiplied by 10, 
and 144 is the Square of 12 multiplied by 12. 

B. You are right. Now Iwill proceed to inform you, in the ſe- 


cond kind of Motion, namely Vibration. 
— Secondly, f VIBRATION 


Fig. 4. | 
Vibration is the circular Motion of a Body, as B or C, ſwinging on a 
Line, Sc. faſtned at A as a Center, which Point A is call'd the Center of 


Motion, and by ſome, the Center of reciprocal Motion ; the Point 
: D is 
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D is call'd the Point of Reſt, and the Line A B, taken with the 
Body B, is call d a Pendulum. 

A. Pray why is A call'd the Center of reciprocal Motion? 

B. Becauſe when the Pendulum A D, is mov'd from the Point of 
Reſt D to C, it moves about that Point A, to return to D, firſt on one 
Side, then on the other, until by its own Gravity, it ceaſes its Motion, 
and remains in D the Point of Reſt: Wherefore *tis call'd the Center 
of reciprocal Motion. 

Vibration, is cither Simple or Compound ; that is Simple when the 
Pendulum has mov'd from B C, and Compound, when it has return'd 
back again from C to B, Gc. 

Pendulums of equal Lengths and Weights, whether great or ſmall, 
perform tlieir Vibrations very near in the ſame Time. But Pendulums 
of different Lengths will vibrate unequally, becauſe a longer Pendu- 
lum muſt remove more Air in its Swing or Vibration than a ſhorter. 

It has been found by ſeveral Experiments, that the Length of two 
unequal Pendulums are reciprocally proportionable to the Squares. of 
the Numbers of their Vibrations in an equal Time; as the Squares of 
their Vibrations. That is, the Length of the firſt Pendulum: is to that 
of the Second:: As the Square of the Numbers of the Vibrations of 
the Second : in a given Time: Is tothe Square of the Numbers of the 
Vibrations of the firſt in the ſame Time. 

Mr. Henry Phillips, in his Advancement of the Art of Navigation, 
affirms, That if a Pendulum be made = 38 Inches and half from A, the 
Center of Motion, to C, the Center of Gravity of a Bullet, Sc. every 
Vibration of ſuch a Pendulum will be = one Second, or Goth Part of 
a Minute of Time: That is, every time that the Body Cor D paſſes 
by the Point of Reſt B, either from B to C, and back again to B, or 
from B to F, and back again to B, will be = one Secand of Time, 
and conſequently its Motion from C to B, or from B to F, &c. muſt 
be == half a Second of Time. 

And here Note, That it matters not, what Swing or Diſtance from 
the Point of Reſt, you firſt give it; for a Body will vibrate in the 
fame Time from C to F, as from D to E. 

Theretore, if ſeveral Pendulums of cqual Lengths and Weights, were 
ſet going together at the ſame Time, with different Forces given them 
at firit, they would be all in perpendicular Poſition, as A B, at the 
lame Time. For tho' the Body C being rais'd higher from B, 
than the Body D, will vibrate with greater Velocity than the Body D, 

which 


Fig. 5. 
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which is rais d but half the Height of C. Yet if both Sides arc let 
going at the fame Time, they will paſs by the Point of Reſt at the fame 
Time, for their Velocity being proportionable to the Spaces chroug!y 
which they pais. This is plain, for as the Body D vibrates but to E, 
whicli is but half the Arch C F, through which the Body C doth vi- 
brate at the ſame Time; therefore the Body D requires but half the 
Velocity of the Body C, &. | 


A. Tis very plain $77: By theſe Pendulums I can cafily meaſure 


Time at my Pleaſure, for ſince that one Vibration is = x Second of 
Time, therefore 30 is = halfa Minute, and 60 to one whole Minute; 
and beſides, their other Properties are vaſtly pleaſant, and I hope uſeful 
alſo, as I goon in Mechanicks. Pray Sir, procced to your next Definition. 

B. The next in Order is, Heauyneſi of Matter, which is alſo call'd 
Weight and Gravity. | 

It is the natural Inclination which is in heavy Bodies, to move 
downwards, when they are not ſuſtain'd or held up, and fall towards 
the Center of the Earth. 

And it is for this Reaſon, that the Center of the Earth is by ſome 
call'd, Centrum Gravium, or the Center of Heavy Bodies. But whe- 
ther the Center of Gravity and Center of the Earth, is one and the 
lame Point, I believe that none can prove. 

The Center of Gravity of a heavy Body, is a Point, by which a 
Body being ſuſpended, all its Parts, which are about that Point, will 
ballance one another, and oppoſitely hinder one another from falling, 
whereby the Body will remain in any given Poſition. Wherefore it 1s 
plain, that a Liquid Body cannot of its ſelf have any Center of Gra- 
vity, becauſe its Parts are not fix'd to one another; but are in a con- 
tinual Motion, as Water, Wine, Beer, exc. 1 

A. Pray why do you doubt that the Center of the Earth's Gravity, 
is not the ſame as the Center of its Magnitude. 

B. The Centers of Gravity and Magnitude cannot be in the ſame 
Point, but in a Body which is Homogeneous. That is, a Body is 
call'd Homogeneons, whoſe Matter is uniform, and every where of 
the fame Weight about its Center of Magnitude, which is a Point in 
that Body, as far diſtant as can be, and equal from all its Extremities, 
which the Matter that compoſe our Earth is known to beotherwile, 
ſome being of Earths, Metals, Minerals, Water, &c. whoſe ſpecifick 
Gravities have very great Differences, and therefore the Earth, or any 
other Body, whoſe Parts or Matter are of different Weights in different 
Parts, are call'd Heterogeneous Bodies. 

A. Pray 
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A. Pray what do you mean by ſpecifick Gravity? 
B. The ſpecifick Gravity of a Body, is that which proceeds from 
the natural Definity of the Parts of its Matter, which makes one Body 
weigh more than another of the fame Dimenſions or Magnitude. As 
for Example. The ſpecifick Gravity of Water is greater than that of 
Oil; that of Gold, is greater than that of Lead, &c. as exhibited in 


the following Table of Sir Jonas Moor. 
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A Table exhibiting theIVeight ( Averdupois) of a Cubical Foot, andInch 
of the following Metals, &c. the former in Pounds and Decimal 
Parts of a Pound, and the latter in Qunces and Decimal Parts of 


an Ounce. 


A Cubical 


Foot of 


Fine Gold 
Standard Gold 
Quick-Silver 
Lead 

Fine Silver 
Standard, Do. 


Co 

— 

Caſt Braſs 
Steel 

Iron 

Tin 

Marble 

Glaſs 
Allablaſter 
Ivory 
Sca-water 
Common Water 
Dry Oak | 


„ 


Com.-Water J. 


Olive Oyl | P, 


A cylinderi. Sea-water 
cal Foot of 
A cylinderi- & Sea-water 

cal Inch of 2 Com.-water 


Weihe 


* 


Weights 


wage 


Pounds. D. Pts. Ounces, D. Pts. 
1342 411 ni 365 
+ O 4 10 930 
74149 8 | x61 
2724 7 6 | 553 
093 I 6 418 
65 3 6 096 
562 5 208 
21 9 2 4 | 832 
500 © J 4 630 
499 71160 4 544 
477 | 5 2 | 4 422 
457] 4] ++ 236 
169 | 3||Z| x | $568 
161 a2 493 
117 © 2 
113 91 1 55 
64 11 0 5 
62 ; H © 57 
(497 8 2 736 
57 0 o | 58 
30 481 
49 tos 
467 


The 


Fig. 6. 


Fig. 7. 


Fig. 6. 
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The ſpecifick Gravity of heavy Bodies is either abſolute or relative. 

1. The abſolute Weight of a heavy Body is the Force which it has 
to deſcend freely in a fluid Medium, as in Air or Water, when it 
touches nothing elſe but the Parts of that Medium : Thus the Weight 
of a Stone which is in the Air is called abſolute, from its own Force 
which it has to deſcend freely, when it touches nothing but the aircal 
Particles thro' which it falls. 

2. The relative Weight of a heavy Body (called by the Greeks 
pom, and by the Latins Momentum) is the Force which ſuch a Body 
has to deſcend when it touches ſomething elſe, more than the Parts of 
the Medium, as when it bears on an inclined Plain, as A on B, or on 
the End of a Leaver, as the Body E on the Leaver FG, where it 
often happens that the Body in Queſtion becomes a Counterpoiſe to a 
greater and heavier Body, as the Body C, as it is nearer or farther from 
the Centre of Motion D, on which the Leaver moves. od 

This Counterpoiſe of Bodies is called Eguilibrum. 

Now tis plain that the Body H, which is ſuppoſed = the Body A, 


in falling to K, muſt fall with greater Force than the Body A, be- 


Fig. 7. 


Fig. 9. 
Fig. 8, 


cauſe that the Body H has no other Reſiſtance than that of the Air: 
but the Body A has the Reſiſtance of the inclined Plain K I and Air alſo. 
Therefore tis evident, that the abſolute Weight of any Body is greater 
than the relative Weight. | 

A. Pray Sir, pardon me for interrupting you, and be pleaſed to tell 
me what you mean by the Centre of Motion (D of the Leaver FG). 

B. The Centre of Motion in a Leaver is that Point whereon it reſts 
and moves, as D; in a Ballance it is that Point which it hangs by, as 
the Point B of the Ballance A C. and in a heavy Body it is 
that Point by which a Body is held, and about which it may be mov'd, 
as the Points or Centers of the Circle, Square and Equilateral A. DE F 

This is alſo by ſome called the fix d Point, and by the Greets Wo- 
u,,“ or propping Point; and by the Latims Anſa or Fulcrum, 
which laſt is moſtly uſed by Engineers and Workmen. 

Now, as I have thus given you ſome neceſſary Definitions of Mo- 
tion, I ſhall, in the next Place, proceed to inform you in like Manner 
of Power, by which all Bodies are moved and raiſed by the follow- 
ing Engines, and the Application thereof in Practice, 

1. A POWER ir 'whatever can move, a heavy Body, and is 
therefore alſo called the moving Force. Thus Weight is a Power, in 
Reference to a heavy Body which it may move. 


Power 
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Power is two-fold, that is, either animate, as the Power of a Man, 
Horſe, Cc. in pulling, drawing, Cc. or inanimate, as the ſpecifick 
Gravity of a Body of Gold, Iron, Stone, Water, exc. as one Pound, ten 
Pounds, & c. Weight. 

The Quantity of Power is eſtimated by the Quantity of the Weight 
of the Body which it ſuſtains, that is, when a Power ſuſtains twice or 
thrice its own Weight; then we ſay that, that Power is double or treble 
that Weight which it doth ſuſtain. 

2. The Manner of applying a Power to a Leayer may be immedi- 
ately on the Leaver as a Weight E laid on the End of the Leaver G F, 
or at ſome Diſtance from it, as the Weight D hung on the Point C, by 
Means of the Chord D C, and that right Line in which a Power or 
heavy Body endcayours to move in, is called the Line of Direction 
of that Body; ſo C I is the Line of Direction of the Body D, and A Z, 
of the Weight I. 

'The real Application of a Powerto a Leaver is that Angle which is 
conſtituted by the Leaver and Line of Direction at their Point of 
meeting ; thus the Angle AB E conſtituted by the Line of Direction 
F. '! »nd Leaver AB is the Application of the Power E; ſo likewiſe 
a E F and AB G Applications of the Powers F and G. 

and you. But pray Sir, ſuppoſe that the Powers at E 


F - = on one another, that the Line of Direction of the 
Pow + makes an Angle with the Leaver of 90 Degrees; and the 
others E and G at equal Diſtances from F. Is their Effects or 
Powers of raiſing the Weight D in them three ſeveral Stations = one 
ADC cler“ 


B. No, the Power F, which is apply'd to the Leaver B at 
rig t Angles, hath the greateſt Effect, not only of the other two 
Powers E and G, but of all others which are not perpendicular to the 
Leave: AB. | 

A. How do you prove it ? 

B. As following. 2. The Diſtance of a Weight, or of a Power from 
the Fulcrum, is the neareſt Diſtance contain'd between the Fulcrum 
and Line of DireQion that is, it is a right Line or Perpendicular let 
fallen from the Fulcrum upon the Line of Direction, as C F on the 
Line of Direction B E. 2. If on C with the Radius C F, you de- 
ſcribe the Arch F B, tis evident that C K is leſs than C B, and the 
Pont K is nearer to the Fulcrum C than the Point B: and ſince 
that the farther the Power is apply'd from the Fulcrum the 
greater Force it will have; therefore 'tis evident that the Power F 

E. which 


Fig. 11+ 
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which acts upon the Part of the Leaver B, muſt have greater Force 
than the Power E, whoſe Diſtance from the Fulcrum is = C K, 
which is leſs than CB. 

A. Sir, I conceive it, and from thence it appears, that the leſſer 
the Angle of Application is, the greater the Power muſt be increas'd 
to become = the Power F, which is applied at right Angles. And 1 
ſuppoſe that the greater the Angle of Application is made, as the 
Angle C B G, the leſſer the Force is requir'd to be = the Power F. 

B. Your firſt Obſervation on the Powers applied with Angles acute 
is juſt, but your Suppoſition of the obtuſe Angles requiring a leſſer 
Force to equalize F is falſe; which I'll thus prove. 

t. It has been already ſaid, chat the Diſtance of a Power from the 
Fulcrum, is a right Line or Perpendicular, let fall from the Fulcrum 
upon the Line of Direction. 

2. Since the Leaver C B, is the Perpendicular its ſelf, to the Line 
of Direction B F of the Power E, whoſe Angle CB F is a right An- 
gle, tis evident, that if the Power F be remov'd to G, then the Angle 
C B G will be an obtuſe Angle. And ſince, that when any right 
lin'd Triangle hath one of its Angles obtuſe, the Sum of the other two 
muſt be leis than a right Angle, becauſe the Sum of all the three An- 
gles taken together, are always = 2 right Angles or 180 Degrees. 

3. Now ſince that the Angle C B G is an obtuſe Angle, it is therefore 
impoſſible that a Line can be drawn from the Fulcrum C to the Line 
of Dire&ion B G, and to be perpendicular thereto alſo. 

But to ſupply this Defe&, you muſt continue on the Line of Di- 
rection & B thro' the Point of Application B upwards towards H; and 
then if you let fall a Perpendicular Line from the Fulcrum C to the 
continu'd Line of Drection B H, it will cut the Line B H in H, then 
C K. 


4. If the Diſtance of the Power G from the Power F be = the 


Diſtance of the Power E from the Power F, then will the Perpendicu- 
lar C H be = to the Perpendicular C E, and therefore the Power ap- 
plicd at & whoſe obtuſe Angle C B G excceds the right Angle C BF, as 
much as the acute Angle CB E is leſs than the right Angle C B F; is 
equal in Force to the Power E, and both leſs in Force than the Power 
E, QE D. Hence tis evident, that if the Power G was to thruſt, or 
preſs at H on B, its Force would be the very fame, as when pulling 
at G, and that when Workmen apply their Strength to raiſe up heavy 
Weights, they ſhould always endeavour to apply the fame as near ta 
a right Angle with the Leaver as they poſſibly can. 2 
Wo 
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A. Tis very true Fir. But pray before you proceed further, re- 
ſolve me another Queſtion, which is this; Whether or no, if a Power 
as P being hung cloſe to the Leaver A D has not a greater Force 
than when hung on the ſame Point D at the End of a long Cord or 
Line, as the Weight E. | 

B. No Sir, if the Bodies P and E are equal, the Body E will have 
the ſame Force as the Body P, and if the Gravity or Weight of the 
Cord be conſider'd and added thereto, it will have a greater Force than 
the Body P, for was you to ſuſtain the Weight E by the End of the 
Cord at D, you muſt at the fame Time ſuſtain both their Weights. 

A. I ask Pardon, but ſuch is che Opinion of many as it was mine, 
for want of knowing better. 

B. Sir, It is your Place to ask what you deſire to know, and mine 
to inſtruct you in the Truth thereof. 

A. Pray Sir, is there any other Thing to be learn'd before I pro- 
ceed to the Practice of the Mechanick Powers? 

B. Yes, I muſt firſt give you a Word or two more concerning the 
natural Deſcent of heavy Bodies, and of their Line of Direction, in 
which they endeayour to deſcend, 

A. Pray proceed ? 

B. A heavy Body naturally deſcends to the loweſt Place that it 
a go, provided that its Deſcent is not oppos'd by any other Heavy 


And as all the Parts of Homogeneous Bodies have an equal Preſſure 
about their Centers of Gravity, therefore the chief Endeavours of 
Bodies to defcend, is made by the Deſcent of their Centers of Gravi- 
ty. For if the Center of Gravity of a Body, do not deſcend, but re- 
main fix'd, the whole Body will remain fix'd alſo, becauſe it is to the 
Center of Gravity that all the Parts of the Body has a cleſe Adhe- 
rence, 

Hence its plain, that the inclin'd Body C DB A, Fig. 13. cannot 
fall towards F which it inclines to, becanſe its Center of Gravity E 
muſt be oblig'd to aſcend, and paſsthro' the Arch E P, which it eannot do, 
the Part or Quantity G CA B ſtanding over the Baſe, wherein the 
Center of Gravity is, being greater than the inclining -Part G D A. 
Therefore 'tis evident, that no ſuch Body can deſcend, when the Line 
of Direction, or Center of Gravity doth not exceed the Extreams of 
the Baſe B A. 

And on the contrary, when the Center of Gravity of an inelin'd 


Body, as E, Fig. 14. exceeds the Limits of the utmoſt Perpendicular 
iS GU 7 


Fig. 12. 


Fig. 12. 


Fig. 14 


required. 
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G A, whereby the Part ſtanding over the Caſe G B A, is leſſer than 
the inclining Part G AC D: Then ſuch Bodies will fall, for the Cen- 
ter of Gravity E, having A for its Center, will freely defcend in the 
Arch E F. | 

Now tis very plain, that to have a Body remain ſtedfaſt upon its 
Baſe, and is not inclin'd, the Line of Direction muſt of Neceſſity fall 
in ſome Part of the Baſe of the faid Body, or otherwiſe it will natu- 


rally fall. | 


Whence it follows, that the leſſer the Baſe of any upright Body 
is, the eaſier it will move out of its Poſition, becauſe the leaſt Change 
is capable of removing the Line of Direction out of its Baſe. 

This is the Cauſe why a Ball, or Sphere, whoſe Baſe is a Point only 
rowls caſily on a plain Superfices by a gentle Force. 

This Law of Mechanicks is obſerv'd by every Animal in their riſing 
and ſtanding, to prevent their falling; as for Example in humane Bo- 
dies, when we are to rife from a Seat, we naturally bend our Bodies 
forwards, ſo as to cauſe the Line of Direction of our Bodies to paſs 
ought our Feet, upon which we bear our ſel ves when we begin to 
aſcend. | 

Now from the preceeding it follows, That the wider the Bate of 
any Bady is, the eaſier it will ſupport itſelf, becauſe then the Line 
of Direction cannot go out of the Baſe without greater Force. 

This being well underſtood, will be of very great Service to Painters, 
Carvers, and Statuaries, in giving their Figures ſuch Poſtures as are 
agreeable to Nature; as alſo to the Maſons, Bricklayers, Sc. in pro- 
portioning the Thickneſs of Walls, according to their ſeveral Heights 


I ſhall now conclude this Lecture with obſerving to you, that all 


the Powers or Bodies produced in the following Lectures, are ſuch 


that doth equipoiſe cach other, or are equal in Power to cach other, 
according to their ſeveral Ratio's. And therefore obſerve, 

That when a Power can ſuſtain a Weight by the means of any 
Ballance, Leaver, Sc. a Power greater, as little as can be imagin'd, 
will over-poiſe, or cauſe the ſaid Weight to riſe, 

Likewiſe note, that the Weight of the Leavers, Pullies, Sc. and 
their Fricton, is not conſider d. A Leaver being conſider d as a right 
Line, and a Pully as moving on a real Point. 
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LECT. . 
Mechanick Propoſitions. 


Of the BALL ANCE. 


F IRST note, that A C taken together, are calld the Beam of 
the Ballance. | 

The Point B, the fix'd Point on which it moves and equally di- 
vides A B, and B C, which are call d two Brachia's. 


THEOREM. 


If two Weights ty'd to the Ends of an horizontal Ballance, are to 
one another reciprocally as their Diſtance from the fix'd Point, they 
ſhall hang in Equilibro. ; 

Of equal Brachia's. 
DEMONSTRTION I. 


Let AB =BC, and the Weight D = E. Then I ſay, 
Das: Es:: 4 ; 
Or, As Ds: BC:: Ea: A AUD 
DEMONSTRATION IL 
Of unequal Brachid's. 
. Let B be the fix'd Point, 
Let A C be = 24 Feet. 
Let AB=—=8,andB C= 16 Feet. 
Let the Weight D = x2 Pound and E 6 Pound. 
Then I fay, 
As the leſſer Brachia A B 8, is to the leſſer Weight E 6, 
So is the greater Brachia B C x6, to the greater Weight D 12, Eg. 1. 
which is required to equipoiſe E. 
Or, As the leſſer Brachia A B 8. 
Is to the greater Brachia B C 16, 
So is the Power apply'd at C, viz. E 6. to the Weight that it will 
equipoiſe at A, viz. D 12. QE D. 
PROPOSITION II. 


Knowing the Weight of two heavy Bodies, applied to the Ends of a 
Ballance of a known Length, to find upon that Ballance the common 
fix d Point or Center of Motion, whereon the two given Bodies will 
hang in Equilibro. 


Plate . 
Fig. Q. 
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DEMONSTRATION. 
Let the Ballance A B be = F 24 Foot. 
The Weight D = 12, and the Weight E=6. 
Then I ſay 


As the Sum of both Weights 18, is to the leſſer Weight D 6. 
Fiz. 15+ So is the whole Ballance A C 24 to the leſſer Brachia A B 8. 
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Or as the Sum of D E is to A C:: he 
So is the greater Weight D 12, to the greater BrachiaB C 16, There- 1 
fore tis evident, that the Point B is the fix d Point or Center of Mo- 4 


tion requir d — Q EE D. 
N. B. It is here ſuppos d, that the Ballance A C is without Weight 
in its ſelf, as a Line Gc. — as before noted. 


EOrOoOSITION HI. 


The “Length and Weight of a Ballance given, which has at one of its 
Ends a Body of known Weight to find the fix d Point about which the 
Weight of the Ballance and the Weight of the Body ſhall remain in 
Equilibro. 

1. Let the Ballance weigh 16 Pound, and its Length 12 Feet. 

2. The Body E 8 Pounds. 

Then I ſay 
Fig. 16. As 24 the Sum of the Weights of the Ballance 16 Pounds, and the 
Body 8 Pounds taken together ; | 

Is to the whole Length of the Ballance 12 Feet. 

So is 8 the Weight of the Body E, to the leſſer Brachia A B 4. 

Or thus, 

As 24 the Sum of the Weights of A D E; 

Is to 12 the Length of the Ballance:: 

So is 16 the Weight of the Ballance; to B D, 8 the greater Brachia. 
Therefore tis evident, that the Point B is the Point required. 


PROPOSITION IV. 
Two Bodies being given, the heavieſt of which hangs at one of the 


Ends of a Ballance of knowi Length and Weight, and given fix'd 3 
Fig. 17. Point (as Steel-yards) to hang that of leaſt Weight in ſuch manner, that f 
being aſſiſted by the Weight of the Ballance, it may keep the heavieſt 


Body in Equilibro. 

Let the Ballance A B weigh two Ounces, and 14 Inch long. 

2. Let C be the fix d Point, one Inch from the End A, and let the 
Pat D of Body D O weigh 15 Ounces, 


4 Let 
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3. Let E be a Body of one Ounce, and moveable at Pleaſure, to 
find the Point F, where the Body E with the aſſiſtance of the Gravity 
of the Brachia C B, of the Ballance A B, ſhall keep the Weight DO 
in Equilibro, about the Center of Motion C. 

4. Divide the Ballance A B into 2 = Parts at G, which (if made 
of equal Matter) will be its Center of Gravity. 

5. Suppoſe the Body H in Weight = the Ballance A B, viz = 2 
Ounces, to hang from the Point G. | 

'Then as the Diſtance of A C. 

Is to the Diſtance C G. * 

So is the Weight H = the Weight of the Ballance ; to a 4th pro- 
portionable = one part of the Weight DO, viz. = 12 Ounces, 
wherefore the other part thereof remaining is = z Ounces. 

Now again, | 

As x Ounce the Weight of the Body E is to the Part D 12 Ounces, 
the laſt N*. found, ſo the Diſtance of AC to 3, the Diſtance of F 
from C, whereon the Body E, being hung, will keep the Body DO 
in Equilibro. Nb 

This being evident, needs no further Demonſtration. 


2 


— 


LECTURE YL 


Of the EL E X. 


= & HE Leaver is no other than the Ballance, ſaving the Manner 
of its application in Practice. That is, as the Ballance is ſuſpended 
or hung on the fix'd Point or Center of Motion, as A C on B, the 
Leaver reſts upon a Point, as D F on E, Fig. 18, which is alfo call'd 
either the fd Point, Center of Motion, ; Te Man or Fulcimen. 

A. How many kind of Leavyers are us'd in Practice? 

B. Four, and are each diſtinguiſh'd by their kinds, as a Leaver of 
the firſt kind, of the ſecond kind, of the third kind, and of the fourth 
kind. | 

A. What is a Leaver of the firſt kind ? 

B. A Leaver of the firſt kind, is that whoſe Fulcrum is between 


the Power applied and the Weight that is to be rais'd, as A C, where Fig, 10 


the Power 1s upplied at C, the Weight at A, and the Fulcrum between 


them, as at B. Fig. 19. a 

A. How ſhall! I know what Weight can be rais'd by this Leaver, 
with a given or known Power or Strength applied at C? 

B. By this Canon or Analogy. | As 
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As the leſſer Brachia A B, being always contain'd between the 
middle of the Leaver and Weight to be rais'd. 

Is to the greater Brachia, B C. 

So is the Power applied at C to the Weight that it will raiſe at A. 

Suppoſe the Leaver AC to be 12 Foot long, and the Power applied 
= 10 Pound Averdupoiſe, and let the Fulcrum B be at 9 Feet diſtance 
from C. Then I fay 

As 3 the leſſer Brachia, 

Is to 9 the greater Brachia, 

So is 10 the Power applied at C to zo, the Weight that C will 


raiſe at A. 
NATION. 


„„ 
9 


3) 99 (30 
And here obſerve, that the nearer the Fulcrum is plac'd to the 
Weight, the greater Weight can be rais'd. 
For Example, 
_ __, Suppoſe that the Fulcrum be plac'd at 10 Feet diſtance from C 
. 1 ft E, then 1 fay. 
As A E 2 the leſſer Brachia, 
Is to E C ro the greater Brachia. 
So is 10 the Power applied at C to 50, the Weight that C will raiſe 


at A. 
IN. 
10 10 50 


Fig. 19. 


© 


10 
2) 100 (50 

Now tis plain, that by moving the Fulcrum one Foot nearer towards 
the Weight, the Power is increas'd from 30 to 50, and therefore to 
equipoiſe the Weight A on the Fulcrum E, then is but 6 Pounds re- 
quired as a Power at C, For, s 

As E C 10 Feet the greater Brachia 

Is to A E 2 Feet, 

So is 30 the Weight A; to 6, the Power requird at C to <qui- 


poiſe A. 
OPERA. 
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OPERATION. 


. 
2 


10) 60 (6 

Hence 'tis evident, that the nearer the Fulcrum is to the Body or 
Weight, the lefler the Power is required to equipoiſe the ſame, and 
conſequently the leſſer to raiſe the ſame; or otherwiſe, the farther the 
Power 1s diſtant from the Fulcrum, the more Force it will proportion- 
ably have. 

But here obſerve, that when by moving the Fulcrum near to the 
Weight whereby the Power is increas'd, that at the ſame time the Space 
or utmoſt Height of railing the Weight is diminiſh'd accordingly. For 
Example. 

Let : be a Leaver 12 Foot long, with its Fulcrum & at 9 Feet 
from J. Then if the Point / be depreſs'd to , it will raiſe the Body 
z unto 4, on the horizontal Line c d. But if the Weight or Body : 
be moy'd nearer to &, as at h, whereby a leſſer Power will raiſe it, then 
when the End of the Leayer / is depreſs' d, as before to , the Body 5 
will be rais'd no higher than þ on the horizontal Line e f. And 
again, had the Body : been plac'd at u, it could not be rais'd higher 
than n on the Line o p, and ſo in like manner of all others. QE D. 

Hence 'tis plain, that the higher the Body is rais'd, the greater Di- 
ſtance it muſt be from the Fulcrum, and conſequently the greater 
Strength or Power is required to raiſe the ſame. | 

Whence tis evident, that as the Diſtance of the Weight from the 
Fulcrum may be greater (as B C Fig. 21.) than the Diſtance of the 
Power A B, or leſſer (as A B) than the Power B C, or equal to one 
another, as A B and B C, in the Ballance, Fig. 9. fo proportionably 
muſt the Powers be applied. 

A. Suppoſe that A E is a Leaver 12 Feet long, that the Fulcrum 
be fix'd at C 3 Feet from E, the Place where the Power is to be 
applied, and that the Body F hanging at E weigh 3o Pounds, Pray 
what Power at A will equipoiſe E, and by what Analogy do you find 
it? 

B. The Analogy is the following. 

As CE z the leſſer Brachia 

IstoC A g the greater Brachia, 


F 80 


Fig. 20. 


Fig. 28. 
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1 So is 40 the Weight E to 90, the Power required at E to equi poiſe 


I the Body F at A. 
l OPERATION. 


3 3.9 3: .40 : 120 
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Hence 'tis plain, that this Analogy is the ſame as the firſt Analogy 
of the Leaver of the firſt kind, for if yon ſuppoſe that the Body E 
be a Power given, then the Power required to equipoiſe the fame, is 
no more than to find the Weight or Power that the given Weight 
will equipoiſe. 

So much with relation to the Leaver of the firſt kind; now I ſhall 
proceed to a Leaver of the ſecond kind. 

: A Leaver of the ſecond kind, is that wherein the fix'd Point or 
Fig. 22. Fulcrum is at one End (as at A,) the Power applied at the other End, 
(as at C) and the Weight ſuſpended between them, as at E B F, &c. 

A. By what Canon or Analogy do you find the Weight that any 
given Power will raiſe; or what Power is requir'd to raiſe a given 
Weight ? 

The following, That is to ſay, 

As the Diſtance of the Weight from the Fulcrum, 

Is to the Diſtance of the Power from the Fulcrum, 

So is the Power to the Weight that will equipoiſe it. 

And here Note, That when the Equipoife of any Weight is found, 
a very ſmall Addition thereto is the Power that will raiſe the ſame. 

Let the Power at C be = 10 Pounds Ayerdupois, and the Leaver 
AC be = x2 Feet long, and let the Body D be hung in the middle 
thereof at B 6 Feet diſtant from the Power C, as well as from the 
Fulcrum A. Then I ſay, 

As B C 6 Feet, the Diſtance of the Weight from the Power, 

Is to AB x2 Feet, the Diſtance of the Power from the Fulcrum, 


So is 10 Pounds the Power at C to 20 Pounds its Equilibrum. 


| Again, 
Let the Body D be mov'd to E at 3 Feet Diſtance from the Ful- 
crum A. Then I ſay, 


As A E 3, the Diſtance of the Weight from the Fulcrum, 
Is to A C12 the Diſtance of the Power from the Fulcrum, 


So is 10, the Power applied at C, to 40 its Equilibrum. 
| OPERA- 
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OPERATION, 
As 3 1% W 


12 
(3 120 (40 
ain, 
Let the Body or Weight D be moy'd to F, at 9 Feet Diſtance 
from the Fulcrum A. Then I fay, 


As A F 9. Feet, the Diſtance of the Weight from the Fulcrum, 
Is to AC the 12 Feet, the Diſtance of the Power from the Fulcrum, 
So is 10 the Power applied at C, to tà3 and half its Eguilibrum. 
OPERATION. 
g : 12 :: 10: 13 3 on 
8 N 


9) 120 (13 3 qrs. 

Hence its alſo evident, as in the Leaver of the firſt kind, that the 
nearer the Weight is to the Fulcrum, the greater the Power is increas'd. 
For in this laſt Example where the Weight was applied at F, 9 Feet 
Diſtance from the Fulcrum A, the Power C 10, could equipoiſe but 
13 Pounds 3 qrs.; but where the Weight was applied nearer to the 
Fulcrum, as at B, 6 Feet from the Fulcrum A; then its Equipoiſe was 
= 20 Pounds, And again, when the Weight was applied ſtill nearer 
on the Fulcrum, as at E, then the.Equipoiſe of C was = 40 Pounds, 

E D. E 

And as I have already proy'd in the Leaver of the firſt kind, that 
what is-gain'd in Power is loſt in Space or Time, ſo alſo tis the ſame 
in this kind of Leayer, X 

For Example, 7 

Suppoſe the Power at K is to be rais d from K to E, = 6 Feet above 
I, and at the ſame time was to raiſe the Weight G plac'd in the midſt 
thereof, Then I fay, That tho' the Weight equipoiſed at C, is 
double to the Power E, yet C is rais'd but half the Height of E 
above I. That is, 

As the Equipoiſe G rais'd to C 

Is double the Weight of the Power K rais'd to E, 

So is the Space or Arch E K, through which the Power K paſs'd 
in going to E, double or = twice the Space or Arch G C, through 
which the Body or Weight G paſs'd in going to C. and fo in like 
Proportion of all others according to the Diſtance from the Fulerum. 

F 2 Now 


Fig. ⁊⁊. 


Fig. 22. 
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Now to find a Power equal to a given Weight, having the Fulcrum 
aſſign'd, and the Length of the Leaver given. | 
This 1s the Analogy. 

As the Diſtance of the Power from the Fulcrum 

Is to the Diſtance of the Weight from the Fulcrum, ſo is the given 
Weight to the Power required to equipoſe the ſame. 

Let the given Weight D be = 50 Pound, placed at E 3 Feet Di- 
ſtance from the Fulcrum A, and let the Power be applied at C, 12 
Feet diſtant from the Fulcrum A. Then I ſay 

As 12 the Diſtance of the Power from the Fulcrum 

Is to A E z, the Diſtance of the Weight from the Fulcrum, ſo is 
50 the given Weight of the Body D to 12 and half, the Power re- 
quired at C to equipoiſe D. 


OPERATION. 


Fig. 24 
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A. But pray reſolve me another Queſtion. That is, when with a 
Leaver of the ſecond kind I raiſe a Body of 50 Pounds Weight, with 
a Power = to 25 Pound, pray what ſuſtains the other 25 Pounds ? 

B. The Fulcrum on which it reſts. 

A. Pray how do you prove that? 

B. I' ſhew you. 


Suppoſe that at A and B were two Powers, ſuſtaining the Weight 


Ig. 24. B at D, 3 Foot from A. Now I fay, that as the Weight D is nearer 
to the Power at A than to the Power at C, that therefore the Power at 
A ſuſtains the greateſt part of the Weight. 
DEMONSTRATION. 
I. % (wn A to be the only Power and C the Fulcrum, and let the 


Leaver A C be — 12 Feet 
Then I fay as before, 


As AC rz the Diſtance of the Power A from the Fulcrum C ; 
| | : 
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Is to B C 9, the Diſtance of the Weight D from C, 


So is D 50 the given Weight to 37 and half, the Power required at 
A to equipoiſe B. 


OPERATION. 
. 
9 


12) 450 (37 5 
3 


Hence *tis evident, that the Power A ſuſtains 37 and half Pounds 

of the Weight B, which is = 50 Pcunds. | 
Again, | 

Now ſuppoſe A to be the Fulcrum, and C the Power with the 

Weight as before. 
| Then I fay, 

As CA 12, the Diſtance of the Power C from the Fulcrum A, 

Is to A B 3, the Diſtance of the Weight from the Fulcrum, 

So is D 50, the given Weight; to 12 half the Power required to 
equipoiſe D. 


OPERATION. 
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Hence tis evident, that the Power C ſuſtains but 12 half Pounds. 
Now if to 37! be added 12 3, the Sum is = 50, the given Weight 

ſuſtain q by A and C. Q E D. 
The 
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The Leaver of the third kind hath its fix d Point or Fulcrum at one 
End, the Weight at the other End as Dat C, and the Power applied at 
Fig. 25. any part between them, as at E B F, Ge. 
Now ſeeing that the Power applied muſt be always between the two 
Ends, therefore it follows that the Power muſt always exceed the 
Weight to be rais'd, or otherwiſe no Weight can be raiſed thereby. 
Suppoſe the Leaver A C = 12 Foot A the Fulcrum, and at C is 
Fig. 25. Plac'd the Weight D= 50 Pounds. Now I ſay, That if the Power be 
applied in the middle at B, it muſt be = x00 Pounds Weight to equi- 
poiſe D. For the Fulcrum being fix'd at A, it makes a Reſiſtance 


equal to the Weight D, or rather a greater, or otherwiſe the Power at 1035 
B could not raiſe it. Therefore, 
As AB 6 the Diſtance of the Power from the Fulcrum, K 
Is to A C 12 the Diſtance of the Weight from the Fulcrum, . 


So is o the given Weight D to 100, the Power required at B to equi- 
poiſe D at C. 

Secondly, Suppoſe the Power to be applied at E 3 Feet from the 
Fulcrum A. Then I fay, 

As 3 Feet, the Diſtance of Power from the Fulcrum, 05 

Is to 12 Feet the Diſtance of the Weight from the Fulcrum, he 

So is 5O the given Weight to 200, the Power required at E to equi- 
poiſe D at C. | Þ 

Agpait;, 75 

Suppoſe the Power to be applied at E 9 Feet from the Fulcrum A. * 

Then I ay, 

As 9 Feet the Diſtance of Power from the Fulcrum, 

Is to 12 Feet the Diſtance of the: Weight from the Fulcrum, 

So is 50 the given Weight to 66 3 qrs. the Power required at E. 
to equipoiſe Dat C. 

Now from theſe Examples *tis alſo evident, that the further the 
Power is applied from the Fulcrum, the leſſer the Power is required, 
altho' always greater than the Weight rais'd. 

But however, altho' this kind of Leaver doth loſe in its Power, con- 
trary to both the others, yet it doth not loſe in Time or Space allo, 
as they do, but contrarily it gains in Space or Time proportionably : 

As for Example, ; of 
rig, 26, Let AE be a Leaver = 12 Foot, A the Fulcrum, E the Weight, oy 
and the Power applied in the middle at C. : » 

Then I fay, If the Power c raiſes the Leayer A E with the Weight 8 
E into the Poſition A B D, then will E have paſs d the Arch E Do 

whic 
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3 is = twice the Arch Bc, through which the Power e hath 
mov'd. | | 

For ſince that A cis = AE, therefore, 

As A h is to h B, ſo is twice A h (that is, Ah + h g) to g D 
which is = to twice B &, the Triangles A Bhand AD g being 
ſimilar. QE D. 

This kind of Leaver is chiefly us'd in the Regulators of Water En- 
gines, where 'tis requir'd to ſtrike a greater Stroke than that of the 
Crank, as at London Bridge, where the Power of the crank Rods are 
applied between the forcing Rods and the Fulcrum of the Regulator. 

This Leaver is alſo ſhewn by the raiſing of a Ladder, when the 
Power is applicd in the Middle; the End reſting or kept down on 
the Ground as its Fulcrum, and the Weight beyond the Power, is the 
Weight requir'd to be rais'd. 

A, But ſuppoſe that a Power is given with its Diſtance front the 
Fulcrum, as alſo the Length of the Leaver, pray how muſt I find out 
what Weight the given Power can equipoiſe? 

B. By the following Canon or Analogy. 

Suppoſe the given Power be roo Pounds, applied at 7 Feet Diſtance 
from the Fulcrum, and that the Length of the Leaver is ='12 Foot, 


ANALOGY. 


As the Diſtance of the Weight from the Fulcrum, 

Is to the Diſtance of the Power from the Fulcrum, 

So is the Power applied to the Weight it will equipoiſe. 
Then I fay, 


As 12 the Diſtance of the Weight from the Fulcrum is to 7 the Fig; 27. 


Diſtance of the Power from the Fulcrum, 
So is 100 the Power applied at B to 58 3 qrs. the Weight at c. 


which it can equipoiſe. | 
OPERATION. 

a 7 200 

7 


12) 700 (53 3 qrs. 
60 
100 
96 
4 = 1 qr: 


Theſe 
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If a Leayer of the third kind as C A be continu'd beyond the 
Fulcrum = the Diſtance of the Power applicd, (ſuppoſing B the 
Power given) that is, making E C= C B, then it will become a 
Leaver of the firſt kind, and the ſame Power which was applied at B, 
as a Leaver of the third kind, being applicd at E as a Leaver of the 
firſt kind, will have the fame Effect in equipoiſing the Body D. 
as when at B. 

Suppoſe C A = 12 Feet, C B; Feet, and let the Weight D 
ſuftain'd at A be = to 10 Pound. Then I ſay, that if A C be con- 
tinu'd to E, making E C CB 3 Feet, then the ſame Power rc- 
quir'd to equipoiſe D at B being applied at E, will equipoiſe D alſo, 


DEMONSTRATION. 


Firſt, Conſidering E A as a Leaver of the firſt kind, whoſe Ful- 

crum is C, and let the Weight D be = x9 Pound. 
Then I fay,, 

As EC is to C Anrz::S0isD 10; to E 40; which is the Equi poiſe 
of D being applied at E. 

Again, 

Conſidering C A as a Leaver of the third kind, with the Power 
applied at B, 3 Feet from the Fulcrum C. 

As CA 12; is to CB 3: : So is, 40 applied at B to 10, its Equi- 
poiſe at A. 

Or, as C B 3, is to CA 12; ſo is 10 the Weight at A, to 40, the 
Power applied at B. Hence its plain, that the ſame Power has the 
the ſame Effect, either at E or B. QE D. 

Theſe are the only diſtinct kinds of Leavers that are yet known, 
the fourth Leaver being no more than the Leaver of the firſt kind 
bended, or making an Angle at its Fulcrum; as the Handle of a 
Hammer, conſider d with its Head and Claws when us'd to draw a 
Nail, for then its Head is the Fulcrum, and it being between the 
Claws that lays hold of the Nail, and that part of the Handle where 
the Hand or Power is applicd to draw the Nail, does therefore be- 
come a real Leaver of the firſt kind. And tho” 'tis call'd a Leaver of 
the fourth kind, or the bended Leaver, yet tis no more than a Leaver 
of the firſt kind, and the Analogies thereof are the ſame in all Re- 
ſpects. 

N. B. That in the Practice of all theſe Operations, I have not made 
any allowance for the real Weights of the Leavers themſelves, as at firſt 
noted, therefore always remember in Practice their own Weights muſt 
be allow'd tor, excluſive of the Powers applied. Having 
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Having thus demonſtrated the Powers of the Ballance, and ſeveral 
kinds of Leavers, by which Workmen may very readily know how 
to apply them in the beſt manner to practice in raiſing heavy Bodies; 
I ſhall in the the next Place proceed to ſpeak a Word or two re- 
lating to the Center of Gravity of Bodies, when ſuſpended at, or 
plac'd on, the End of the Leavers in horizontal and oblique Poſi- 
tions. 


PROPOSITION I, 
THEOREM. 


If a Power as L, whoſe Line of Direction is perpendicular to the Plate 2. 
Leaver LI B, equipoiſe the Cube 4 m, whoſe Center of Gravity d Fg. ® 
is above the Leaver ; its Power will be encreas'd as the ſaid Cube 
is rais'd above to A, and decreas'd as the ſaid Cube is let lower to 

„Se. 

— Pray what is the Cauſe of the Powers Increaſe and Decreaſe, 
ſince it is not remov'd from the End of the Leaver. 

B. The Cauſe is very plain; for by the Body's Change of the Place, 
the Line of Direction of both Power and Body are remoy'd, whereby 
their Diſtances from the Fulcrum are not in the ſame Ratio as be- 
fore. 

r. Suppoſe the Cube 4m on the LeaverB L to be remov'd to Q, then 
tis plain, that its natural Line of Deſcent or Direction 4 , will be- 
come 4 a, wherefore the bearing of the whole Weight is at 4, which 
is as much more further from the Fulcrum L, as the Line a m. 

2. Suppoſe the Cube 4 M on the Leaver B L to be rais'd as far 
aboye B to A, as it was before depreſſed from B to Q, then will 
its Line of natural Direction or Deſcent 4 m2 become diu. 

3. Since the Cube at A is at the ſame Diſtance from 1, as Q is from 
B, therefore the other Ends K and P will alſo be equi-diftant from 
L; and therefore if the right Line K P be drawn, it will cut the 
Leaver B L at right Angles in Z: Wherefore the Diſtance I z is = 
the Diſtance of the Powers in both the Leavers K Q and A P. But 
ſince, that by continuing the Lines of Direction 4 4 and d u, up to the 
Leaver B L, they meet at unequal Diſtances from the Fulcrum in » 
— and g, therefore the Cube at A, whote Diſtance g J is che leaſt from 
| the Fulcrum I, requires leſs Weight than the Cube at Q. whote Di- 
ſtance * I is greater. 

4. Now, ſeeing that a leſſer Power is requir'd at P than at K, tis 
evident that the ſame Power will equipoiſe a greater Weight, and 

therefore 
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therefore the Power L in raiſing the Cube to A, is increas'd; and 
on the contrary as aforeſaid, the Power L in letting down the Cube 
to Q is decreasd, QE. D. 

This is the firſt Variety of the Effects of raiſing Bodies. Now I 
will proceed to the ſecond, wherein, by having the Center of Gra- 
vity plac'd below the Leayer, the Power is decreas'd when the Body 
is rais'd out of a horizontal Poſition, and increas'd when let fall below 
the horizontal Poſition. 

This being the contrary to the preceeding, may perhaps .at firſt Sight 
appcar impoſſible. But obſerve, 

1. That all Things being equal as before, the Diſtance of Power in the 
Leavers B F and E C are equal to HI; but the Diſtances of the Weights 
F and C are unequal, that of the Leaver B F being at , and that 
of the Leayer E C being at x. Now, ſeeing that the Diſtance of the 
rais'd Weight C, which is the Point x, is farther from the Fulcrum I 
than the Diſtance of the let-fallen Body F, which is the Point +, 
and both the Diſtances of Power equal to one another, 'tis plain that 
the Power at K will be increas'd, and that at H decreas d. QE D. 

Now, from the preceeding Rules, and thoſe Remarks on the Manner 
of placing Bodies on a Leaver, it is impoſſible but that at all Times 
you may eaſily raiſe any heavy Body, with the leaſt Power and in 
the leaſt Time; which is the chief Work of Mechanicks. 

A. Sir, I am very greatly oblig'd to you for the Fayour of your 
kind Inſtruction of the Powers of the Ballance and Leaver, which I yery 
truly comprehend; and therefore, beg Leave to ask the like Fa- 
vour of the Pully, Windlace, Screw and Wedge. For, it is impoſſible 


that I can be a good and compleat Architect without knowing how to 


raiſe heayy Bodies by either ofthe ſeveral Powers, as Occaſion may require. 

B. Tis very true, a good Architect muſt be a good Mechanick, and 
therefore, in order to your Accompliſhment, I will proceed to the 
Inſtruction thereof, which I will give you in the four following 


Lectures. 


LECTURE VIL 


Of the Power of the Pulley in raiſing of heavy Bodies. 
A. HAT is a Pulley? 
B. A Pulley is a Wheel of Wood, Braſs, Iron, Sc. move- 


able about a ſmall Pin or Axis, call'd the center Pin, to which in 
i | Theory 
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Theory we allow no Thickneſs, and therefore is conſider'd as a Line 
only. 

Which ſaid Pin with the Wheel, is fix'd in a Box of Iron or Wood, 
Ec. wherein it works. 

A. How is a Pulley work'd ? 

B. By means of a Rope plac'd in the Grove of its Circumference, 
as you will preſently tee in the following Practice. 

A, Pray is there more than one kind of Pulley ? 

B. Yes, there are the ſingle Pulley (call'd by Workmen, a ſratch 
Block,) and the double treble, Sc. Pulley, call'd a pair of Blocks, &c. 

A. Pray proceed to * how heavy Bodies may be rais'd with 
the Power of the Pulley? 
F B. Obſerye, (1) To equipoiſe the Weight by the ſingle Pulley 

a c. 

If the Diameter of the Pulley 4 c, be conſider'd as a Leaver of the 
firſt kind, wherein à is the Fulcrum, it is evident that & and c, the 


Extreams of the Diameter & c, are at equal Diſtances from the Fulcrum - 


a; wherefore to equipoiſe the Body 4, there muſt be a Weight at e 
equal thereto, | 

For, as 4 c the Diſtance of the Power, 

Is to 6 @ the Diſtance of the Weight, 

So is the Weight 4 to the Power e, or Contra, 

So is the Power e to the Weight 4. 

Hence tis plain, that an upper Pulley, as & 4 c, is a Leaver of the 
firſt kind, and as its Fulcrum is at equal Diſtances from the Points of 
Diſtance of the Power apply'd and Weight to be rais'd, therefore 
the Power apply'd cannot equipoiſe any greater Weight than that 
which is = its ſelf. 

A. Why then at this Rate, 1 don't ſee that the Pulley is of any 
Uſe, more than by its turning Motion it preſerves the Rope from 
fretting, and from a very great Friction, which would require an ad- 
ditional Strength when drew over an immoyeable Body, as a Beam, 
Sc. that would not turn as a Pulley doth? 

B. Your Obſervation is right, but then it is in upper Pullies only: 
For in under Pullies, as the Pully # & 4, tis otherwiſe. 

A. Pray wherein 1s the Difference ? 

B. 1. If you obferve, the Weight »» hangs in the middle at &, and 
the Rope F u, is always lifting. at »; and as the other Rope / , is 
fix'd at 7, therefore conſidering the Diameter of the Pulley 7 /, as a 

G 2 Leayer 


Fig. 4 


Fig. 2. 
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Leayer of the ſecond kind, the Point 2 will be the Point where the 


Power is applied, and the Point / will be the Fulcrum, Then I ſay, 

As & /, the Diſtance of the Weight from the Fulcrum, 

Is to z /, the Diſtance of the Power from the Fulcrum, 

So is the Power applied at z, to the Weight that it will equi poiſe 
at . | 

Hence tis plain, that as the Diſtance of the Power, 

Is = twice the Diſtance of the Weight, 

Fherctore the Power apply'd will equipoiſe double its Weight; 
wherefore it is always to be underſtood, that by every ſuch Pulley the 
Force 1s doubled. 

Now from theſe two Examples ariſes the following 


THEOREM. 


When a Power (as X) ſuſtains or draws à Weight by means of ſe- 
veral Pullies, (as BC, 10 K, L M, EO F;) cach Pully under 
which the Rope g gocs, as EO F, or L M, is equivalent to a Leaver 
of the ſecond kind, as before prov'd, and therefore needs no further 
Demonſtration. 

A. "Tis very plain Sir, there needs no more to be ſaid hereof; For 
tis evident, that every lower Pulley is a Leaver of the ſecond kind; 
and as the Weight is always in the midſt between the Power and the 
Fulcrum, tis very eaſy to judge or determine what Number of under 
Pullies are neceſſary to equipoiſe any Weight with a given Power. 


As for Example, 

Suppofe = Body of 5 Pounds Weight is to be equipois'd by a 
Power of 25 Pounds Weight; How many under Pullies are requir'd 
for that Purpoſe ? 

This Queſtion is eaſily anſwer'd: For as the Power is = double 
the Weight, therefore 25 Pound applied to one Pully, will equipoiſe 
50 Pound. 

Now if 500, the Weight given, be divided by 50, the Equi poiſe 
of one under Pulley, the Quotient will be 10, the Number of under 
Pullies requir' d. But if I am in an Error, pray Sir, ſhew me where- 
in? 

B. Sir, you are not in an Error; your Obſervation is very juſt; 


which I am glad to find. And as you have ſo good an Underſtanding 


of the Nature and Power of the Pully, I will now proceed to ſhew 
you, that as mnch as the Power gains in Force, by means of many 
under Pullics, ſo much it loſeth in Space and Time. 

Suppoſe 
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Suppoſe a Power applied at A, which draws the Rope downwards 
to R to draw up or raiſe the four Weights B CD E of the Box P Or. 
on which they are fix'd, 

Now I tay, that in this and all ſuch Cafes, the Power A muſt de- 
ſcend or run thro a great Space, whilſt the Weights riſe thro a ſmall 
Space; That is, the Power A muſt move eight Feet to raiſe the Bodtes 
B CD E one Foot, becauſe eight Parts of the Rope are applied to 
the lower Pullies. 

Therefore obſerve in the uſe of Pullies, as in the uſe of Leavers, 

That the Space which the Weight runs thro', 

Is to the Space which the Power runs thro', 

As the Power, 

Is to the Weight, Or, 

As the Number one, 

Is to twice the Number of the lower Pullies, v:z. 8. 

So is the Power applied; to the Weight that it will equipoiſe. 

Thus you ſee in the Pulley, as well as in the Leaver, this general 
Law is obſery'd, That is to ſay, 

That themore Velocity the Power has, the greater is its Force pro- 


rat which will alſo appear in the other following Powers: 
o which I proceed. 


LECTURE VHL 


Of the Power of the Wheel by its Axel. 


B, 1 HIS Engine is of great Uſe at the ſeveral Keys and Wharfs 

of London, in raiſing and taking up all manner of Goods of 
Burden, at their loading and unloading into and out of Ships, Boats, 
Sc. where the Power applied is the Weight of Men who walk. with- 
in the Wheel, and thereby raiſe the Weights requir'd. 

If you obſerve this Engine, and conſider the Radius A O of the 
Wheel AB C D, with the Radius O G of the Axis, which move on 
their Center O, 'tis plain that it is nothing but a Leaver of the firſt 
kind perpetually turn'd round; for A O is the Diftance of the Power, 
OG the Diſtance of the Weight, and the Center O the Fulcrum. And 
therefore, | 

If a Weight is rais'd by means of fuch a Wheel, with its Axel mo- 
ving round its Center, by a Power whoſe Line of Direction touches 

| the 
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the Circumference of the ſaid Wheel; the Power will be to the 
Weight, as the Radius of the Axel, is to the Radius of the Wheel. 

Suppoſe the Weight E, Fig. 1. or I Fig. 7. is rais'd by means of 
the Wheel, AB C D, with its Axel E O G, Fig. 2. moving round 
its Center O, by a Power Z, whoſe Line of Direction Z A touches 
the Circumference of the Wheel, as a Tangent rais'd from the Point 
A of the Radius A O; the Power A will be to the Weight I, as the 
Radius of the Wheel A O, is to the Radius O G of the Axel. 

Let the Radius A O be = 10 Fect, the Radius O G = 1 Foot, 
and the Power applied at A = 15 Pound Ayerdupoiſe. Then I ſay, 

As the Radius of the Axel 1 Foot, 

Is to the Radius of the Wheel 10 Fect, 

So is 15 the Power applied to 150, the Weight at I, which is the 
Equipoiſe of the Power A required. 

Again, The Weight given to find the Power, 

As the Radius of the Whecl 10 Feet, 

Is to the Radius of the Axel 1 Foot, 

So is I50 the Weight given; to 15, the Power required. 


OPERATIONS. 


10 ine: TP 
10 1 
1) 150 (150 10) 150 (15 


From theſe Operations 'tis plain, that as much as the Radius of 


the Wheel is greater than the Radius of the Axel, ſo much is the 


Power of the Force increas'd, always ſuppoſing the Line of Direction 
of the Power to touch the Circumference of the Wheel, as A Z, 
whereby the Line O A Z. will always be the ſame, and a right Angle, 
whatever Point of the Circumference it is applied: For were the Line 
of Direction otherwiſe applied, this would not hold. As for Inſtance, 

Suppoſe the Power were applied at L, and its Line of Direction 
L K perpendicular to the Horrizon, then its evident, that the Diſtance 
of the Power from the Fulcrum would be but = K O; and ſince 
that K O is leſs than A O, tis plain that the Power is thereby di- 
miniſh'd and made leſs, than when applied at A, as aforeſaid. 

Having thus demonſtrated that the Power of the Wheel and Axel 
is gain'd by. the Difference of their reſpective Radius, I muſt now 


proceed to inform you, that herein, as with the preceeding Engines, 
whatever 
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whatever is gain'd in Force, is loſt in Time and Space. This is very 
caſily underſtood; for as the Radius of the Axel make but one Re. 
volution in the ſame Time that the Radius of the Wheel make one 
Revolution, tis evident that the Circumference of the Wheel, which 
is greater than the Circumference of the Axel, muſt move with greater 
Force, and that proportionably to the Difference of their Radius. f 

In this Example, the Cirumference of the Axel is = 3 & nearly, 
and the Circumference of the Wheel 31] nearly. 

Now, If 31 ; be divided by 3 % the Quotient is = 10. That is, 
the Circumference of the Axel is contain'd 10 Times in the Circum- 
ference of the Wheel; wherefore, the Wheel to raiſe the Weight one 
Foot in Height, muſt paſs thro' a Space of ten Feet; ſo that what 
it will haye gain'd in Force, will be loſt in Space, according to the 
Difference of the Radius, which is, as 1 is to 10. QED 


LECTURE IX. 


Of the Power of the Weage. 


B. SINCE the Power of this Engine is put in Action by Percuſ- 
ſion or Striking, it is therefore to be firſt obſerv'd, 

That the Center of Percuſſion, is that Point by which a Body, as a 
Beetle, Sc. in its Motion ſtrikes with its greateſt Force another Body, 
(as a Wedge) which oppoſes its Motion. 

That is the Point 4, in the Middle of the Wedge à a, juſt under 
the Center of Gravity x, of the Beetle B A, is the Center of Percuſ- 
ſion, and the Line à its Line of Direction. 

And it is to be obſerv'd here, as before in the preceeding Engines, 
that the greateſt Force or Blow is given, when it falls perpendicularly 
upon the Wedge, and the Line of Direction of the Power as B A, pa- 
rallel unto the Surface of the Wedge, on which the Stroke or Force is 
applied: For 'tis evident, that if the Stroke or Force is applied at ob- 
lique Angles, as the Beetle e F, the Line of Direction of the 
Force # 6, will not be parallel to the centeral Line of the Wedge 
a I, nor will the Line of Direction of the Force e u, be parallel to 
the upper Surface of the Wedge, as in the former. 

Now, ſeeing that the Line of Direction &, is contrary to the Line 
of Direction # 4 d, tis evident, that the Beetle F e applied at ob- 
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lique Angles, has leſs Force on the Wedge I, than when applid at 


right Angles, as the Beetle B A on the Wedge C. 
A Sir, 
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A. Sir, J underſtand you perfectly well, pray proceed; but in the 
firſt Place, be pleas'd to inform me what is a Wedge ? 

B. A Wedge is the moſt plain or ſimple Engine that is, (call'd by 
ſome, tho' improperly, a ſolid Triangle;) it is either an irregular trian- 
gular Priſim, as when its End or Height is perpendicular to its Baſe, as 
CI B, or an Iſocles triangular Priſim, when its two inclin'd Sides are 
equal to one another, 

A. Of what Matter is the Wedge made ? 

B. The Wedge is made ſometimes of hard Wood, as Box, 
Sc. but generally of Iron, becauſe that Iron may be made ſmoother, 
whereby it has leſs Stickage or Friction in cleaving Bodies, and there- 
fore ſlides more freer againſt the Parts of the Body which it divides. 

Now, to underſtand the Power of the Wedge, one of the inclining 
Sides is to be conſider'd as a horizontal Plain, and we muſt imagine, 
that by the help of the inclin'd Surface, a Power ſhall raiſe a Weight 
which without this Machine could not ſo much as ſuſtain or bear up. 

r. Let the Triangle D B C, right angled at B, repreſent a Wedge, 
wherein let the angular Point D repreſent the Point or Edge, and the 
Perpendicular B C the Head, at which the Power is to be applied. 

2. For the better underſtanding of the Power of this Engine, the 
the Lengths of its Baſe as D B, and Height B C muſt be given or 
known, that thereby their Proportions to one another may be known. 

For the Analogy or Proportion is, 

As the Height of the Wedge 

Is to the Baſe of the Wedge, 

So is the Power applied at its Center of Percuſſion, to the Weight 
that the Wedge will ſuſtain or bear up. 

Which will immediately be demonſtrated ; but 'tis to be noted, that 
in all Calculations of this kind, the Surfaces of the} horizontal Plain, 
whereon the Wedge ſlides, the Surfaces of the Wedge, the Surface of 
the Body to be rais'd, are ſuppos'd to be ſo very ſmooth, as to ſlide 
without Obſtruction or Difficulty. 

Again, It muſt alſo be ſuppos'd, that the Weight E be hindred 
from going to A, by the perpendicular Plain HI K; which however 
is to be ſuppos'd not to hinder the Wedge D C B from fliding 
along the horizontal Plain A B, as 'tis driyen or forc'd from B to- 
wards the Power applied at B, whoſe Line of DireQion is parallel 


to the Horizon. 


Now, 
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Now if the Power applied at B drives or forces the Wedge C DB 
regularly from B towards A, upon the horizontat Plain A B, it wilt 
cauſe the Weight E to aſcend by fo regular a Motion, that its Center 
of Gravity E, will by its Aſcenſion generate the right Line F D perpen- 
dicular unto the Horizon; ſo that when the Point B ſhall be come to 
D, the Point C to E, and the Point D to G, the whole Wedge C D B 
ſhall have chang'd its Place to E D G, and the Body E will be rais'd 
the whole Height of C B, the perpendicular Height of the Wedge. 

Now if B B the Bate be = twice B C the Height, then the Power 
ſhall have mov'd the Line D B its whole Length, which is = twice 
CB, and therefore the Power to the Weight will be as 1 is to 2. That is, 

As the Height C B one, | | 

Is to the Baſc D B two, 

So is the Power of one Pound applied by Percuſſion at B, to two 
Pound the Weight of the Body E rais'd to F. | 

From hence it follows, that the more acute the Wedge 1s, the grea- 
ter will its Effect be; becauſe G D, the Velocity of the Power will be 
great in Compariſon of D F, the Velocity of the Weight. 

When the Wedge is applied to cleaye a Body, as A B C D, the. 
Plains EF OI, and G FO H, which make up the Wedge, being 
more inclin'd to each other, the Parts E G will therefore ſlide more cafily. 

If the Plain E F O I be conſider'd as a horizontal Plain, the 
other Plain G FO H will be an inclining Plain; wherefore the Re- 
ſiſtance of the upper Part of the Body A B D C, which is to be diſ- 
united from the lower, may be look'd upon as a Weight, whoſe Line 
of Direction is perpendicular to the lower, or horizontal Part, and then 
a Power applicd as aforeſaid, with an additional Power for the Rough- 
neſs of the Body, when irregular, will have the Effect defir'd, 

You muſt alſo take Notice, that altho' the Power of a Blow or 
Stroke is = a certain Weight, yet if that Weight is laid gently upon 
a Wedge, it will not have the fame Effect in forcing it into a hard 
Body, as when the ſame Weight is communicated to it by a Blow. 

A. That is very ſtrange, ſince that the real Weight gently laid on 
is the ſame as that communicated by the Blow. Pray what is the 
Cauſe of it? 

B. None can as yet aſſign the real Cauſe thereof; but my Opini- 
on is, that a Blow by putting all the Parts into Motion, makes them 
to tremble, and ſo diſunite the Particles of its Surfaces from the Par- 
ticles of the Body next to them, which before had a cloſe adherence, 
wherefore the Wedge more freely enters. 

| And 


* 


Fig. 11; 
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And it is to be alſo: obſerv'd, that the Effect of Percuſſion will be 
greater in Proportion, as the Percutient or ſtriking Body is heavier 
end ſwiſter: That is to ſay, the heavier the Body is with which you 
ſtrike, as a fledge Hammer, Sc. and the greater Velocity you ſtrike 
with, the greater Effect it will have. 
Therefore, 

Tf with a Body of 10 Pound Weight, a Stroke be made in one Second 
of Time, that will raiſe 20 Pound Weight, the ſame Body being ſtruck 
in like manner, with double the Force, that is, in half a Second of 


Time, it will raiſe, 40 Pound Weight, which is double to the for- 


Fig. 12. 


Fog. 13. 


mer 
Hence it appears, that the Power of Percuſſion is proportionable to 


the Velocity of the Stroke. 

A. It ſeems very plain: But I can't ſee of what great Uſe the 
Wedge is in raiſing of Bodies of Weight, fince that there muſt be a re- 
ſiſting Plain as K H I, which in many, Cafes cannot be practicable, and 
therefore I think that the Wedge is of little Uſe. 

B. You are miſtaken Sir, any heavy Body may be rais'd without 
a plain perpendicular to reſiſt it, as follows. : 

Suppoſe the Body E is to be rais'd to the Height of the Wedge F G, 
tis plain that if againſt, the Wedge FD G. you place another Wedge, 
as A B D equal thereto, ſo as to work cloſe to each others Sides, and 
each Wedge being driven with equal Force, will raiſe the Body E the 
Height requir d. And as I ſaid before, the longer or more acute the 
Angle of the Wedge is, the eaſier the Weight will be rais d. This 
has been already proy'd, and therefore its need leſs to repeat it again. 

Now I muſt conclude this Lecture with the ſame Obſervation as in 
the former Lectures. 

That as much as is gain d in Force by the Acuteneſs of the Wedge, 
ſo much is loſt in Space and Time, becauſe that the more acute a 
Wedge be made, the greater Length it muſt be, to be equal in Height 
to another Wedge, whoſe Angle is leſs acute, or rather, whoſe Angle 
contains a greater Number of Degrees. J 

That is, the Wedge A C D, whoſe Line ADC is leſs than the 
Line B D E, muſt be longer than the Wedge BD E, to be equal in 
Height thereto, for was the Wedge A D C to be no longer than the 
Wedge B D E, that is, G F D E, then it could not raiſe the Body 
higher. than F. Hence tis evident, that D F muſt be continu'd: to 
A, and D G ta C, whereby it will raiſe the Body to the Height re- 


guir'd. And ſince that tho' the Wedge A D C, will move leſs 
orce 


7 
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Force than the Wedge B D E, yet it requires more Time, beeauſe : its: 
Length C D is greater than D E. Therefore tis plain, that what is 
got in Force is loſt in Space, as has been already N '> in the other 
Engines. 


— 


LECTURE X. 


Of the Power of the Screw. 


A. WHAT kind of an Engine is the Screw? 

B. The Screw is a Cylinder, cut into feveral concave Sur 
faces continually inclin'd, or in plainer Terms, it is the Wedge wind- 
ed about the Convexity of a Cylinder, with a certain and equal In- 
clination, whoſe each Cireumvolution is call'd a Helix or Thread of 
the Screw, as PONMLKH. 

This Engine is ver“ Uſeful, as I ſhalt hereafter ſhew, to move 
or preſs with great Force. 

It was from the 11ght angled Triangle, or inclin'd Plain, that 
the firſt Hint was given to the Inventers of the Wedge, and it 
was from the Wedge that the firſt Hint was given to the Inven- 
ters of the Screw, which was made by the winding the faid Tri- 
angle about the Convexity of a Cylinder, as the Triangle HK I., 
about the Cylinder HIP Q; whereby it became of more Uſe, and 
was contain'd in leſs Space: For which End the Height of the Trian- 
gle has been allow'd 15 I K the Height of the Cylinder, and the In- 
clination of the Hypothenuſe of the ſaid Triangle has been given to 
the Helix or Thread H K, and ſo in like manner to all the other 
Helixes that go upwards round about the Cylinder of the Screw, which 
in Fact doth make the Thread or Helix an actual ſpiral Line, wound 
about the Convexity of the Cylinder. 

Since that the Screw is no other than the Wedge, it therefore fol- 
lows, that if a Power ſuſtain a Weight by means of a Screw, that Power 
wii! be to that Weight, as the Height of the Screw ts to the Thread of 
the Screw. 

That is, if the whole Line or Thread of the Screw was unwound 
from the Convexity of the Cylinder, and laid at full Length, 

Then the Power applied, 

Will be to the Weight that it will equipoiſe, 

As the Height of the Cylinder is to the Length of the extended 


Thread. 
H 2 . 


Plate 1. 
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Whence it is eaſy to conclude, that in a Screw the Force of the 
Power is the greater, the nearer the Circumvolutions of the Thread 
are together, and the more they are inclin'd to the Horizon; becauſe 
then the Height of the Cylinder is capable of containing a grea- 
ter Length of the Helix or Thread, and conſequently the Helix 
will have a greater Ratio to the Height of the: Cylinder, whereby 
the Power will likewiſe have a greater Ratio to the Weight to be 
rais'd. 

But to make an Eftimate of the Force of a Screw, we have no Oc- 
caſion to meaſure the whole Length of the Thread, nor the Height of 
the whole Cylinder; for if we know how often the Height of one 
Thread from the other is contain'd in one Circumyolution or Helix, 
that is, how often the Height H L is contain'd in the Circuit of the 
Helix H K L, becauſe H P, the whole Height of the Cylinder, is 
contain'd juſt as many times in the whole Thread of the Screw 
HKLMNOP, and therefore the Force is the ſame. 

Hence tis plain, that the Screw can raiſe a Weight by one Helix 
or Thread, no higher than from H to L, and that if the Height H L, 
is contain'd ten times in the Helix HK L, a heavy Body will by 


means of this Engine be ſuſtain'd by a Power little more than = one 


tenth Part of its Weight. 

This Engine is always work'd with a Leayer of the ſecond kind, 
as C A, whoſe Fulcrum is the Center of the Cylinder A ; Diſtance of 
Weight = the Radius of the Cylinder and Power at C, Sc. and as 
it has been before proy'd, that the farther the Power is apphed from 
the Fulcrum of a Leaver, the greater is its Force, ſo tis plain that 
by encreaſing the Length of the Leaver, the Force may be alſo in- 
creas'd at Pleaſure; but then what is here gain'd in Force will be loſt 
in Time and Space, as has been already proy'd in all the preceeding 
Engines. | 


— — 


LECTURE XI. 


Of the Men ſuration of Super fices and Solids, and firſt of Super fices. 
A. WHAT is a Superfices? | 
B. A Superfices is a Space bounded by one or more Lines, 
conſiſting of Length and Breadth, but of no Thickneſs, as the Circle 
abce. 705 2. bounded by one Line, call'd the Circumference as 


aforeſaid. The Triangles a b c d, Fig. 4. The Square 4 - c a, 
ig. 6. 
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Fig. 6. The Oblong 4 6 e 4, Fig. 7. The Rhombus, Fig. 8. 
and the Trapezium, Fig. 11. by four Lines. The Octagon D by eight 
Lines. The irregular Surface, Fig. 13. by many Lines or Sides, Sc. 

A Pray how are theſe ſeveral Figures to be meaſur'd? _ 

B. By the Knowledge of their Lengths and Breadths being given 
in any kind of Meaſure, as in Inches, Feet, Yards, c. As for Exam- 
ple, Suppoſe cach Side of the Square F was equal to 12 Feet, then the 
Content is eaſily found by multiplying 12 into 12, that is, its Length 
into its Breath, and Product will be = 144, which I thus demon- 


ſtrate. | 
Suppoſe each Side of the Square A B C D be 12 Feet, divided into 


12 equal Parts at the Points a a, Sc. and 6 & b, &c. Then I ſay, if the right Fig: 16. 


Line @ @ 4, Sc. be drawn parallel to the Side A B, and the Lines & 6, 
c. parallel to the Sides A C, they will conſtitute 144 little Squares 
each = one ſquare or ſuperficial Foot, the Product of 12 the Length 
multiplied into 12 the Breadth. QE D. 

A. I ſee the Reaſon of Multiplication very plainly, and ſince that 
many Examples will be very troubleſome, 1 deſire that you will only 
inform me of the Canons or Analogies by which every Figure is mea- 
ſur'd without any further Demonſtration, which at preſent I have not 
Time to conſider, and therefore ſhould be glad if you will immediate- 
ly proceed to practice in fuch a manner as you think is beſt for my 
Inſtruction, | 

B. I will, and 

Firſt, to meaſure any right lin'd Triangle, as d no, Kc. Fig. 5. 
Plate 1. 

R U L E. | 

1. Let fall a perpendicular Line from the angular Point oppoſite to 
the Baſe, upon the Baſe, as à g, then multiplying half G the Length 
of the perpendicular Line, by the whole Length of the Baſe 4 o, the 
Product is = the Content, or multiply the whole Length of the 
Perpendicular by the half of the Baſe, and the Product is the Con- 
tent required, or multiply the whole Baſe by the whole Perpendicular, 
and half the Product will be the Content of the Triangle requir'd. 

Secondly, To meaſure any Geometrical Square. , 
RULE. 


Multiply any one Side into its ſelf, and the Product is the Content 
required. | 
| Thirdly, 


Plate 3. 
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Fhiraly, To: meaſure an Oblong or Parallelogram. 
RULE. | 
plate 11 Multiply the Length à &, into its Breadth @ c, and the Product 
Fig. 7. will be the Content required. 
Fourthly, To meaſure a Rhombus. 


UL. E. 


Multiply the Diagonal e 4 by the Diagonal 6 e, and half the Pro- 
Fig. 8. duct will be equal to the Content required. 


Fifthly, To meaſure a Rhomboyades. 


RULE. 

r. Let fall a Perpendicular, as 4à K, or d g, then multiply the 

Fig. g. Length a &, or c d, by the Length of the Perpendicular @ S or g 4, 
and the Product will be the Content required. 


Sixthly, To meaſure a Trapezium. 


UE. 

Divide the Trapezium into two Triangles, as @ 6 c, and 6 c d, then 
letting fall the Perpendiculars à &, and e 6 x, meaſure the Content of 
each Triangle ſeparately, and afterwards adding their Contents toge- 
ther, the Sum will be the Content of the Trapezium required. 


Seventhly, To meaſure an irregalar Figure, as abedefg h. 
Fig. 12. R U L E. 
1. Divide the given Figure into Triangles, and meafure each Trian- 
gle ſeparately. 
2. Add together into one Sum all the Contents of the ſeyeral Tri- 
angles, and the Sum total will be the Content required, 
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Fig. 11. 


rs 1. Eightly, To meafure 4 Polygon, as a Pentagon, Hexagon, Ke. Sup- 
poſe a Hexagon. 
RU LE. 


x. Let fall a Perpendicular from the Center A to one of its Sides, 
as @ 6, then multiplying half the Circumference by the Perpendicular, 
the Product will be the Content required. 


Ninthiy, To meaſure a Circle. 


RULE. 
Square the Diameter given (which is, to multiply it into its ſelf) and 
its Product multiply by x1, and the Product laſt produced being di- 


vided by 14, the Qmotient is the Content required. wh 
r 
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Or thus, 

Muttiply half the Diameter given by half the Circumference, and 
the Product will be the Content required. 

A. But how muſt I know the Circumference of a Circle when I do 
not know it, having the Diameter only given? 

B. As follows. The Proportion (in Practice to be obſery'd) that 
the Diameter of a Circle hath to its Circumference, is, as 7 is to 22; 
and fo is the Diameter given, to the Circumference required. That is, 
ſuppoſe the given Diameter x2 Feet. Then I fay, 


As 7: is to 22:: Solis 12: to 37 £ 
22 


2.4 


54 
49 


—— 


And ſo contrarily OF 


If the Circumference was given to find the Diameter, 
Then the Analogy is, 
As 22: is to 7: So is the Circumference given; to the Diameter: 


required. 
Suppoſe the given Circumference be 125 Feet, 
- Then 
As 22 : :: 125: 39 the Diameter required. _— 
7 
22) 875 (39 K 
66 
215 
198 
17 


Tenthly, To meaſure an Ellipſis. 
1. Find a mean Proportional between the two Diameters, and ſup- 
poſing; 
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poling the mean Proportional to be the Diameter of a given Circle; 
the Arca thereof is equal to the Area of the Ellipſis required. 

Theſe are the general Rules for the Menſuration of Geometrical Su- 
perfices, by which all ſuperficial Works may be caſily meaſur'd, either 
in Inch, Feet, or Yard Meafure; and therefore I ſhall in the next 
Place proceed to the Menſuration of Solids, and therein, as welt of 
their ſuperficial Quantities as their cubical or folid Contents. 


1 ES 


LECTURE XII. 


Of the Menſuration of ſolid Bodies. 
B. HE Solids that I ſhall here ſhew the Menſuration of, are 
ſuch that occur in the Practice of Building, and 


Firſt, To meaſure a Cube, 
RULE 1. For the ſolid Content. 

Multiply the Area of one of its Surfaces by its Depth or Thicknels, 

and the Product is the ſolid Content required. 
RULE 2. For the ſuperficial Content. 

Multiply the Area of one of its Surfaces by 6, the Number of its 

Surfaccs, and the Product is the ſuperficial Content required. 
Secondly, To meaſure a Parallelopipedon, or long Cube. 


RULE 1, For the ſolid Content. 

- Multiply the Arca of any one Surface thereof, by the Length con- 
tain'd between that Surface and the Surface oppoſite thereto, the Pro- 
duct is the ſolid Content. 

RULE 2. For the ſaperficial Content. 
If the Breadth is = the Depth, multiply the Girt by the Length, 
and to their Product add the Area of each End, and their Sum ſhall 


be = the ſuperficial Content required. 
But if the Breadth is not = the Depth, then find the Area of one 


End, one Side, and the Baſe or Top, and their Areas being doubled 
and added together, will be = the ſuperficial Content required. 


Thirdly, 


15 
F 
N 
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Thirdly, To meaſure a Sphere or Globe. 


RULE I. For the ſuperficial Content. 


Multiply the Area of a Circle, whoſe Diameter is = the Diameter 


of the given Sphere by 4, and the Product is the ſuperficial Content 
required, 


NU 


Multiply the Circumference by the Diameter, and the Product will 
be nearly equal to the ſuperficial Content required. 


RULE z. For the ſolid Content. 


Multiply the Area of the Sphere by one third Part of its Radius, or 
one ſixth Part of its Diameter, and the Product will be the Content re- 
quired. 


Fourthly, To meaſure a Cylinder. 
RULE x. For the ſuperficial Content. 
Multiply the Girt by the Length, and to the Product add the Areas 
of each End, the Sum is the ſuperficial Content required. 


RULE 2. For the ſolid Content. 


Multiply the Area of one End by the Length, and the Product is 
the Content required. 


Fifthly, To meaſure a Cone. 
RULE 1. For the ſuperficial Content. 


Multiply the Side of the Cone, by half the Circumference of the 
Baſe, to that Product add the Area of the Baſe, their Sum will be 
the ſiperficial Content required. 


RULE 2. For the ſolid Content. 


Multiply the Area of the Baſe by one third Part of the Axis, or 
perpendicular Height of the Cone, and the Product will be the ſolid 
Content required. | 

Sixthly, To meaſure the Fruſtum of a Cone. 


RULE I. For the ſuperficial Content. 


Firſt, Add into one Sum the Circumferences of the greater and the 


leſſer Baſe, which being multiply'd by half the Length of the Side (not 
the Axis) and to the Product add the Area of each Baſe, their Sum 
will be the ſuperficial Content required, 


RULE 
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RULE 2. For the ſolid Content. 


Iii, Find the Area of each Baſe, and add them together in one 
Sum, which note by its ſelf. | 

Secondly, Multiply the Areas of the two Baſes into one another, 
and extract the ſquare Root of their Product 

Thirdly, Add the ſquare Root of the Product to the Sum of the two 
Areas firſt found, into one Sum, which being multiply'd by one Third 
of the Fruſtum's Length, the Product is the Content required. 


Seventhly, To meaſure a Pyramid. 
RULE r. For the ſuperficial Content. 
Multiply half the Circumference of the Baſe by the Length of the 


Side of the Pyramid, and to that Product add the Area of the Baſe, 
and their Sum is the ſuperficial Content required. 7 


RULE 2. For the ſolid Content. 


Multiply the Area of the Baſe by one third Part of the Length of 
its Axis, or perpendicular Height, and the Product will be the ſolid 
Content required, 


Eighthly, To meaſure the Fruſtum of a Pyramid. 
RULE 1. For its ſuperficial Content. 


Meaſure each Surface as before taught of the Trapezium, and their 
cums added together will be the ſuperficial Content required. 


RULE 2, For the ſolid Content. 


Firſt, Add into one Sum the Area of each Baſe, 

Secondly, Multiply the Area of the greater Baſe by the Area of the 
leſſer Baſe, and extract the ſquare Root of their Product. 

Thirdly, Add the ſquare Root of their Product to the Sum of the 
two Areas firſt found together, and their Product being multiply'd by 
one third Part of the Length of the Fruſtum, the Product will be the 
ſolid Content required. 

Thus have I in a plain Manner, and in the feweſt Words, given you?“ 
Rules for the Menſuration of all manner of Geometrical Superfices and 
Solids, by Help of which you may with great Exactneſs meaſure all 
manner of Works as they occur in Practice. 


of 
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Of the Menſuration of Artificers Work by the ſliding Rule, 
Commonly calld Coggleſhall's Rule. | 


LECTUESE-L 


. TEE Rule which I am now going to teach the Uſe of, 

is generally plac'd upon one Side of one Leg of a two Foat 
Rule, conſiſting of four Lines. Of which, two Lines are plac'd on a 
Slip or ſliding Part, and the other two upon the Leg of the Rule, and 
are thereby fix d. Theſe laſt two Lines which are plac'd on the 
Rule, I ſhall hereafter in Practice call the roch, and the two middle 
Lines the Slip. 

2. You ſee by the Figure hereunto annex'd, that the uppermoſt Line 
on the Stock, and the two Lines on the Slip, are all alike divided and 
number'd, vg. from 1 2 3, Sc. to 1 in the middle, and from thence 
to Io at the End, and the undermoſt Line from 4, F. 6, Sc to 40, 
which Line is call'd the ſquare Line; and when us'd in Timber, the 
Girt-line. 

3. Obſerve alſo, that the Lines on the Slip, and that next above it, 
are each divided between 1 and 2 into 10 Parts, and each Tenth ſub- 
divided into 5 Parts, and conſequently the whole Diviſion contain'd 
between x and 2, is thereby divided into 5o Parts. And if you fup- 
poſe each Diviſion to be again fubdivided of equal to 2; then the 
whole Space contain'd between 1 and 2, may be ſaid to be divided in- 
to 100 Parts. 

4. The Spaces between 2 and 3, and 3 and 4 are each decimally 
divided into ten Parts as before; and as the Diſtance between 2 and 35 
is leſs than between x and 2, therefore theſe Tenths are each fubdi- 
yided into two Parts, and conſequently the whole Space berween 2 
and 3, will be divided into but 20 Parts; and if each Part is accounted 

to be divided into 5 leſſer Parts, or cach = 5, then the whole Space 
between 2 and 3, may be or ſuppoſed to be divided into roo Parts as 
before between 1 and 2. 

5. The other Diviſions between 4 and 5; 5 and 6; 6 and 7; 7 
and 8; 9 and 9; being yet leſſer and leſſer, are therefore each divided 
into ten Parts only, wherefore accounting each Part equal to ten, then 
every 


2 
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every of thoſe Diviſions may be ſaid or ſuppoſed to be divided into 
3 Parts, as the prececding. 

The remaining Length from x in the middle to 10 at the End, 
is Gvidee reſpeRtively i in the like manner, as alſo are the relpeclive 
Diviſions of the Girt-line on the Stock, which are contain d between 
the beginning thereof at 4 to 10: But the Divificns from 10 to 40 are 
firſt each decimally diyided into 1oths, and cach xcth ſubdivided 
into 4 Parts, 

A. I underſtand you perfectly well, but I obſerve, that on the Girt- 
line, juſt at the beginning before 4 there are two Diviſions, each ſub- 
divided into four Parts ; and at the Fnd beyond 40, there are two Di- 
viſions, each ſubdivided into two Paits; Pray what do they ſignify, 
for I obſerve that you have not taken Notice of them. 

B. The two Diviſions at the End of the Line beyond 40, each 
ſubdivided into two Parts, are the ſame as the firſt two Diviſions ſub- 
divided into Halyes, that are next after 4 at the beginning of the 
Line; that is, if you ſuppoſe thac from 40 the whole Line was im- 
mediately to begin again, placing 4 the Beginning in the Place of 40 
at the End, then thoſe two Diviſions would repreſent the firſt two 
Diviſions between 4 and 5. 

Likewiſe the two Diviſions ſubdivided into four Parts, placed be- 
fore 4 at the Beginning, are equal to the two laſt Diviſions next be- 
{ore 40 at the End. 

That is, ſuppoſing that the Space between 30 and 40 at the End 
of the Line was to be prefix d before 4 at the Beginning, then would 
the two laſt Diviſions before 40 be in the ſame Place of the two Divi- 
ſions before 

A. Fir, J underſtand you; pray proceed to hw me how to read 
OT expreſs Quantities by theſe Lines. 

B. To numerate or expreſs Quantities on this Rule, obſerve, 

1. Let the Space between 1 at the Beginning of the Line, and 1 
in the Middle, repreſent one Integer, as one Foot or one Inch, Sc. 
then will x at the Beginning ſignify one Tenth thereof; 2 will fi ;gnify 
two Tenths; 3 will ſignify three Tenths; 4 four Tenths ; 5 five 
Tenths; 6 fix Tenths; 7 ſeven Tenths; 8 eight Tenths; 9 nine Tenths; 
and laſtiy the 1 in the Middle 1 Integer as aforeſaid: And as before 
was ſhewn, that every ſuch principal Diviſion of x, 2, 3, 4, 5, 6, 7. 
8, 9; 1 was ſeverally divided into 100 Parts, therefore this Integer is 


thereby diyided into a thouſand Parts, | 
2. The 


Me: chanick Propoſitions. 61 


2. The following Diviſions from t in the Middle, as 2, 3, 4, 5s 6, 
7, 8, 9, 10, are ſeverally whole Integers; that is, when the Space 
from x at the Beginning to 1 in the Middle is reckon'd the Integer, 
then the 2 following ſignifies. 2 Integers; the 3 ſignifies 3 Integers; 
the 4, four Integers, Sc. and ſo conſequently the End of the Line ſig- 
nifies 10 Integers, and their reſpective Sub- diviſions, repreſents their 
{rational Parts, as before ſhewn in the firſt Integers. 

3. But if x at the Beginning of the Line be accounted an Integer, 
or one, then the 2 following ſignifies two Integers; the z following ſig- 
nifies three Integers; the 4 following ſignifies four Integers, Sc. and 
the x in the Middle * ten Integers. Now as the 2 following 
the 1 in the Middle did before repreſent two, when the 1 in the 
Middle repreſented one Integer, fo now will the ſame 2 repreſent 
twenty, when the x in the Middle repreſents ten Integers, and conſe- 
quently the following Numbers 3 4 5 6 7 8 9 10, will repreſent 
Three Hundred, Four Hundred, Five Hundred, Six Hundred, Seven 
Hundred, Eight Hundred, Nine Hundred, and laſtly a Thouſand ; 
and fo in like manner if the Line be began with 100, then the x in 
the Middle will reprefent.zo00, and the x0 at the End 10000, c. 

4. When the Line is began with x, and the middle x ſignifies 10, 
then every Decimal or tenth Diviſion following between x and 2, be- 
tween 2 and 3, &. will reprefent an Integer. Thus the firft tenth 
Diviſion after the x in the Middle ſignifies Eleven: the ſecond tenth 
Twelve; which is number'd 12, with a ſmaller Figure than the others, 
and ſometimes only diſtinguiſh'd by four Points, thus *., and in like 
manner all others, of which every fifth is diſtinguiſh'd by a longer 
Stroke than the others, as 15, 25, 35, Oc. and the Sub-diviſions of 
each Integer are fractional Parts thereof. 

5. When the Line is began with 10, then every tenth Diviſion 
between 1 and 2, between 2 and. 3, &c. doth each repreſent an Integer 
(as before was faid of the Tenths following in the Middle of the Line.) 
Thus the firſt tenth after x at the Beginning ſignifies 11, the ſecond 
tenth 12; the third tenth 13; the fourth tenth 14; the fifth tenth 
15, (which hath its Diviſion longer than the others as aforeſaid,) the 
ſixth tenth 16, &c. 

A. Sir, I underſtand the Numeration of this Line very well; pray 
proceed to its Uſe in Menſuration. 

B. Iwill. But Firſt. I muſt ſhew you how to multiply and divide one 
Number by another, as alſo how to perform the Rule of Three, and extract 

| . the 
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the ſquare Root, after which your Menſuration will be very cafy and 
delightful, wherein obſerve, | 

Firſt, For Multiplication. 


The Analogy is : 
As 1 is to the Multiplyer: : So is the Multiplicand to the Pro- 


duct. | 
EAAMPLE . 
Multiply 7 by 9. 

Practice, Begin the Line with r, and ſet 1 on the Slip to 7 in the 
upper Line of the Stock, and againſt 9 on the Slip ſtands 63 on the 
upper Line of the Stock, which is the Product required. 

EAAMPLE >. 
Multiply 10 by 12. 
Practice, Begin the Line with 10; Set x on the Slip to 10, on the 


Stock, and againſt x2 on the Slip ſtands 120 on the Stock, which is 
the Product required, and ſo in like manner any other given Num- 


bers. 
Secondly, For Diviſion, 
The Analogy ts 
As the Diviſor is to x:: So is the Dividend to the Quotient re- 


quired. | | 
EXAMPLE :. 
Divide 72 by 9, 

Practice, Begin the Line with x, place the Diviſor 9 on the 
Stock, againſt 1 on the Slip, and againſt 82 on the Stock, ſtands 8 on 
the Slip, which is the Quotient required. 

. E R. 
Divide 630 by 15. | 
Practice, Begin the Line with 10, then againſt the Diviſor 15 on 


the upper Line of the Stock ſet x on the Slip, and againſt 630 on 
the the Stock ſtands 42 on the Slip, which the is Quotient required. 


Thirdly, For the Rule of Three. 
| The Analogy is | 
As the firſt given Number is to any other Number (as 5 is to 11. 


Sc.) ſo is the ſecond given Number (as 10) to a fourth Number, 


which is the Number ſought for, in the ſame Proportion. 
EXAMPLE 


"if 


tf 
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If five Men are paid 11 Pounds fer one Weeks Work, what muſt 
ten Men be paid for the ſame Time, having the ſame Allowance ? 
Practice, Begin the Line with x, then ſet 5 on the Slip againſt 
11 on the Stock; and againſt 10 on the Slip ſtands 22 on the Stock, 
the Number of Pounds required for the Pay ment of ten Men in the 
ſame Proportion. | 
ETA 3. 


If the Diameter of a Circle be 7 Feet whale Circumference is 22. 
Feet; what is the Circumference of another Circle whoſe Diameter 
is 22 Feet? 

Practice, Begin the Line with 1, then ſet 7 on the Slip againſt 
22 on the Stock, and againſt 21 on the Slip ſtands 66, the Circumfe- 
rence required. 


\ "EXAMPLE x. 


If 21 Bricks pave 1 . ſquare Yard, How many Bricks will pave 
30 Yards? 
The Analogy is as 1 is to 21, ſo is zo to the Number required. 
Practice, Set 1 on the Slip to 2x on the Stock, againſt 30 on the 
Slip ſtands 630, the Number requir'd for the Pavement of 30 Yards. 
Now in working of the Rule of Three Dire&, as in the preceed- 
ing Examples, you ſee, that as the ſecond N9. is always greater than 
the firſt; the fourth No. will be alſo greater than the third; er contra. 
And in the Inverſe Rule as the Example following; If the ſecond 
be leſs than the firſt, the fourth ſhall be leſs than the third, er 
contra. | | | 
EXAMPLE 4 
If the Circumference of a Circle be 44 Feet, whoſe Diameter is 14 
Feet, what will the Diameter of another Circle be, whoſe Circumfe- 
rence is 66 Feet. 
The Analogy is, as 44 is to 14:: So is 66 to the Number re- 
uired. 
a Practice, Begin the Line with t, and againſt 44 on the Stock, ſet 
14 on the Slip, then againſt 66 on the Stock ſtands 22 on the Slip, 
which is the Diameter required. | | 
Now from theſe Examples 'tis plain, that the ſecond and third Num- 
bers are never taken on the ſame Line, whichi you are always to re- 
member. 
| Alſo 
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Alſo obſerve, 


If placing the firſt Number to the ſecond, the third falls beyond 
the Line, take the third Number in the firſt Part, or the other Length 
of the Line as if it was continu'd ; giving it its Value according to 
its Place as before ſhewn. 


Fourthly, Of the Extraction of the ſquare Root. 


B. By help of the lowermoſt Line on the Stock before call'd the 
ſquare Line, or girt Line, the ſquare Root of any Number not ex- 
ceeding ten Thouſand, may be very readily found, as following. 

 Prattice, Begin the lowermoſt Line of the Slip with 10, and ſet 
16 thereof to 4, the beginning of the ſquare Line, then the Numbers 
of the ſquare Line will be the ſquare Roots of the Numbers contain'd 
in the lower Line of the Slip, or thoſe Numbers in the Slip will be 
the Squares of thoſe of the girt Line on the Stock. Thus againſt 5 
on the girt or ſquare Line, ſtands 25 on the Slip, and againit 6 on 
the girt Line ſtands 36 on the Slip: So in like manner. 


* 


21 49 94 

8 64 J which are | 8 

Againſt a 9 \Rands4 81 | the ſquare} 9 
10 


_ = 


100 Numbers 110 
| 29 400 | of [20 
| £900 ! 130. 


Hence tis plain, that any given ſquare Number under 1000 being 
found in the lower Line of the Slip, its ſquare Root or Side of its 
Square is that Number in the ſquare or girt Line which is oppoſite 
thereto. 

2. Remove the Slip, and place its beginning 1 to 10 on the ſquare 
or girt Line, and accounting x the beginning of the Slip, as 100, then 
40 on the ſquare or girt Line ſtand againſt 1600, its Square in the 
Slip; and thus you have the Root of any ſquare Number under 
1600. 

3. Remove the Slip to its firſt Station, placeing 16 on the Slip (be- 
ginning the Line with 10) againſt 4, the beginning of the ſquare 
Line; and then reckoning,the ſaid 16 in the Slip to be 1600, and the 
4 in the girt Line nit, to be 40; as when thoſe Numbers were 


together at the other End in their laſt Station; then will the ſquare 
| Num- 
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Numbers in the Slip go on from 1600 to 10000, whoſe Roots are 
contain'd in the ſquare Line oppoſite thereto, Thus, 


16000 1 40 7 
2500 50 | : 
| 3600 | 60 as exhibited by 
4900| | 70 , the oppoſite Di- 
The ſquare Root of} 6400 fis f 80 Hviſions in the 
8 too 90 [ ſquare or girt 
1000 100 | Line. 


49000 200 | 
] ] 
90000 2300 Sc. 


And removing the Slip, as at the ſecond Operation you may continue 
the ſquare Numbers to 160000; and then altering the Slip as at the 
third Operation you may continue them from x60000 to 10000000; 
and ſo on in like manner ad Iufnitum. | 

I ſhall now proceed to Artificers Works, and 


Firſt, Of Maſons Work, 


A. Pray how are the Dimenſions of Maſons Works meaſur'd ? 

B. With Feet and Inches, wherein there are two kinds, that is, the 
one ſuperficial Meaſure, by which all manner of Pavements, Chimney 
Pieces, Corniſhes, Sc. are meaſur'd, and the other ſolid, by which 
Columns and other maſſy Parts of Buildings are meaſur'd, and there- 
fore the Price of Maſons Work is either at per Foot, ſuperficial 
or ſolid, excepting where running Meaſure is agreed on. 


The Analogy for Foot Meaſure is the following. 


As 12 on the upper Line of the Stock, which in Foot Meaſure is 
always fixt, and therefore noted with ſmall Figures as before noted, 
Is to the Dimenſions Length in Feet and Parts of Feet accounted” 
on the Slip, 
j So is the Breadth in Inches accounted on the upper Line of the 
tock, 
To its Content in Feet on the Slip. 


EXAMPLE. 


A Piece of Marble Payement is 36 Foot and half in Length, and 
33 in Breadth, what's the ſuperficial Content? 
K Practice 
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Practice, Set the Length 36 Feet on the Slip to 12 on the 
upper Line of the Stock, and againſt 33 on the Stock Range 100 z the 
Content required. 

And here note, that when Fractions happen as in this Example, they 
are to be eſtimated as near to the Truth as can be, which in Practice 
of Buſineſs is near enough for our Purpoſe. But to determine the 
true Quantity or Value of fractional Quantities (it being impoſſible to 
be done by this Rule) you muſt have Recourſe to vulgar or decimal 
Arithmetick, with which it is hop'd you are already well ac- 


quaintcd, 
Nr IL. ZE 4. 


There is a Portland Slab, 8 Feet 3 Inches in Length, and 17 
2 Inches in Breadth, what's the Content ? 

Practice, Set the Length 8 Feet 3 Inches on the Slip, (which is 8, 
and two and half of the Sub-diviſions of the Tenths) to 12 on the 
upper Line of the Stock; and againſt 17 Inches 3 on cher Stock ſtands 
12 and a very little more, which is equal to 4 ſquare Inches, 
the true Content required. 

And io in like manner, any other Quantities as given. 

The next in Order is ſolid Meaſure, which Buſineſs generally hap- 
pens under the Forms of the Cylinder, the Cube and the Parallelo- 


pipedon. 
Firſt, Of the Cylinder, 


The Analogy is the following. 


As the Length in Fect and Inches accounted inthe lower Line of 
the Slip, 

Is to 19, 635 accounted on the girt Line, 

So is ; of the Circumference or Girt in Inches, 

To the ſolid Content in Feet as required. 


ESAMPLE 
There is a Minder of Stone, whoſe Length is 28 ow 1 9 ibis 


and ; of its Girt or Circumference 15 Inches, what's the ſolid Con- 
tent? 

Prattice, Set the Length 28 Feet; in the Slip, to 10 635 in the 
girt Line, and againſt x5 the Quarter of the Cylinder's Girt, accounted 
on the Girt Line, ſtands 61 on the Slip, the ſolid Content required. 


Secondly, 
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Secondly, Of the Cube. 


The Analogy is the following. 
As the Length or Side of the Cube in Feet and Inches accounted 
in the lower Line of the Slip, 
Is to 12 accounted in the girt Line, 
So is the Depth or Side of the Cube in Inches, accounted in the 
girt Line, to the ſolid Content in Feet accounted in the Slip. 


ETA 


There is a Cube of Stone, whoſe Side is equal to 2 Feet, what's 
the ſolid Content? 

Practice, Set the Side of the Cube 2 Feet accounted on the Slip, 
to 12 on the girt Line, and againſt zo the Side of the Cube in Inches 
(which is equal to x of its Girt) ſtands 15 Feet on the Slip, which 
is the ſolid Content required, 


Thirdly, Of the Parallelopipedon. 


The Analogy is the ſame as before for the Cube, vig. 

As the Length of the Parallelopipedon taken in Feet and Inches 
accounted on the lower Line of the Slip, 

Is to 12 accounted in the girt Line, 

So is x of the Girt of the Paral lclopipedon i in Inches accounted on 
the girt Line, to the ſolid Content in Feet, accounted in the Slip. 


EXAMPLE, 


There is a long Cube or Parallelopipedon, whoſe Length is 17 
Feet 9 Inches, and; part of the Girt or Circumference 22 Inches ;. 

Practice, Set 17 4 Feet the Length accounted on the Slip, to 12 
accounted on the girt Line, and againſt 22 Inches the 4 of the Girt 
accounted in the Girt Line, ſtands 66 in the Slip, which is the ſolid 
Content required. 

A. But ſuppoſe that the Baſe of the Parallelopipedon is not ex- 
atly ſquare, having its Breadth greater or leſſer than its Depth, 
will by taking ; of the Girt as before, give the true Solidity. 

B. No, you muſt firſt find a mean Proportional between the Breadth 
and the Depth, and afterwards proceed as when the Breadth and 
Depth are equal. 

A. What do you mean by a mean Proportional? 

B. A mean Proportional is a Number, which being ſquar d or mul- 


tiplied into its ſelf, produces the ſame Quantity that two given Num- | 


bers would do, being multiplied into one another, to which it 1s a 
K 2 mean 


W 
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mean Proportional, or otherwiſe it is the tquare Root of the Product 
produced by the Multiplication of the two unequal Sides into one 
another. 

Suppoſe the Breadth of the Parallelopipedon be 9 Inches, and Depth 
4 Inches: I ſay, if the 9 be multiplied by 4, the Product will be 
the 36, and the mean Proportional between 4 and 9, is 6; for 6 times 
6 is 36, which 1s equal to 4 times 9? therefore 6 is the mean Pro- 
portional between 4 and 

Now for your Gon, which many others falſly imagine to 
be true, and thereby very often commit great Miſtakes. 

Let the Dimenſions be as before, dig. 9 Inches in Breadth, and 4 
Inches in the Depth, and conſequently is therefore 26 Inches in Girt, 
Now if you take * part thereof, vig. 6 ; for the Side of the Square, 
as in the ſquare Parallelopipedon, 'tis plain that it will produce a Con- 
tent too great, for 6 5 multiplied by 6 will produce 42 £ which is 
65 too much in the Arca, and that being multiplicd into the Length 
would carry on the Error much higher. 

Hence tis evident, that to meaſure an unequal Parallelopipedon, 
there muſt firſt be a mean Proportional found, which may be cither 
produced from the ſquare Root of the Area of the Baſe, or as follow- 
ing. 
| Set the greater of the two Numbers (as here 9) on the ſquare or 
girt Line, to the ſame Number (9) on the Slip, againſt the leſs 
Number (4) accounted on the Slip ſtands the mean Proportional (6) 


on the ſquare Line. 
| Or thus, 


Set the leſs Number (4) on the Slip to the ſame Number (4) on 
the ſquare Line, and againſt the greater Number (9), accounted in the 
Slip, ſtands the mean Proportional, (6) on the ſquare Line as before. 

Theſe are the moſt material Rules for finding the Quantity of Ma- 
ſons Works; now I will proceed to the Bricklayer. 


Secondly, Opon Bricklayers Work. 


A. How are Bricklayers Works meaſur'd. 


B. By the Foot, Yard, Square and Rod. 
A. What kinds of their Works are meaſur'd by the Foot. 
B. All manner of rub'd and gaged Work, as Arches over Win- 


dows, Quoins, Corniſhes, Faſcias, Sc. all which are meaſur'd, as di- 
rected for Payements in the Maſons Works. pe 
A. And 
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A. And will the fame Rule ſerve for the Menſuration of their other 
Works, which they perform by the Yard or Rod. 

B. No, for yard Meaſure, your firſt ſtated Number muſt be 9, and 
for rod Meaſure 272, which before in foot Meaſure you remember 
was 12, and therefore it will be neceſſary for you to have a ſmall 
braſs Stud fix'd in the upper Line of your Stock and Slip at 9, and 
272 5 whereby thoſe center Points as they are call'd by Workmen, 


or firſt Numbers, will be readily found. 


A. Very well Sir, I have prepar'd my Rule with thoſe Studs fix'd 
at 9, 12, and 272 h now be pleas'd to ſhew their Uſe, 


4, 


Firſt, Of Tard Meaſure. 
Wherein note, that all Works meaſur'd by the Yard, the Dimen- 
ſions are taken in Feet aud Quarters of Feet. i 
The Analogy is 
As the fix d Number 9 accounted on the upper Line of the Stock, 
Is to the Breadth in Feet accounted on the Slip, 
So is the Length accounted on the Stock, to the ſuperficial Con- 


tent on the Slip. 
EXAMEFELE 0. | 


There is a Cellar pay'd with paving Bricks, whoſe Length is 15 
Feet 4, and Breadth 12 Feet 4, what is the ſuperficial Content there- 
of. | 

Practice, Set the Breadth 12 Feet + on the Slip to the fix'd N 9 
on the Stock, and againſt 15 Feet 3 accounted on the Stock ſtand 21 


+ on the Slip, which is the ſuperficial Content requir'd. 
EXAMPLE 4. 


If 30 Bricks pave one Yard, how many Yards will 630 Bricks 
YAYec 7! 

F Analogy, 

As the Bricks of one Yard accounted in the Stock, 

Is to 1 accounted on the Slip, 

So is the Number of Bricks given, accounted in the Stock, to the 
Yards, which they will pave accounted on the Slip, 

Practice, Set 30 on the Stock to x on the Slip, and againſt 630 
on the Stock ſtands 21 on the Slip, which is the number of Yards 
that 639 Bricks will pave as required. 

Pray excuſe this laſt Example, it being a Digreſſion from the former, 


but ſince tis oftentimes uſeful, I thought it not amiſs to inſert. 
Secondly, 
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Secondly, Of ſquare Meaſure. 


Wherein the Dimenſions are taken in Feet and quarters of Feet, as 
before in the yard Meaſure, 

A. What do you mcan by a Square? 

B. A Square is a ſquare Space, containing 100 ſquare Feet, or it is 
a Geometrical Square, whoſe Side is = 10 Feet, and conſequently the 
whole = 100 Feet. 


2008 44” 


* 3 1 5 6, af? * 
r 9 , 4 IS" 


By this Meaſure all manner of Tyling and Slating is performed, Z 
as following, ; 
Analogy, | $ 


As the Breadth accounted on the Stock, 
Is to 100 accounted on the Slip, | 
So 1s the Length accounted on the Slip, to the Content accounted 
on the Stock. t 
EXAMPLE 


There is a Roof whoſe Length is 70 Feet, and Depth from the 
Ridge to the Eves, 15 Feet, what's the Content thereof. 

Prattice, Set the Breadth 15 accounted on the Stock, to x account- 
ed on the Slip, and againſt the Length 70 on the Slip, ſtands 10 5, 
the number of Squares therein contain'd, which. is = 1050. ſquare 
Feet, | 

This Product or Content, is but; the Quantity of Tyling, if both 
Sides of the Roof are equal, therefore the 10 Squares being doubled, 
the Content of the whole will be found to be 21 Squares complete. 


And here note, that as one Square is = 100 Feet, 

Three Quarters of a Square is =; 70 

Half a Square 1s =] '50 

A Quarter of a Square == a4 

Half Quarter of a Square =; 12 1 
Thirdly, Of Rod Meaſure. 3 


B. What is a Rod? 

B A Rod is a ſquare Meaſure, conſiſting of 2721 ſquare Feet, 3 
produced by the ſquaring of a Rod in Length, ig. 16 Feet mul- 4 
tiplied into its ſelf, its Product is 272 1; but in Practice the odd! is 15 
rejected, and 272 Feet only is eſteem'd a ſquare Rod. 

A. What kinds of Bricklayers Works are meaſur'd by the ſquare 


Rod? 
B. All 


ee 
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B. All manner ofe Walls and Chimnies, which tho' of various Thick- 


neſs, yet they are all meaſur'd as ſuperficial Meaſure, being reduc d 
to the ſtandard Thickneſs of one Brick and half. 


By this Analogy, 


As the Length accounted on the Stock, 
Is to 272 accounted on the Slip, 
So is the Height accounted on the Slip to the Content on the 
Stock. 
Or thus, 
As the fix d Number 272 on the Slip, 
Is to the Length accounted on the Stock, 
So is the Height accounted on the Slip to the Content on the 
Stock. | 
EXAMPLE. | 
A Brick Wall is 110 Feet in Length, and 9 Feet! high at Brick 
and ; in Thickneſs. 
Practice, Set 272 on the Slip againſt 110 on the Stock, and againſt 
9 3 Feet on the Slip ſtands 383, which is 3 Rod, and 83 Parts of 
100, ſuppoſing the ſquare Rod to be divided into 100 equal Parts. 
But as theſe Parts thus remaining may be ſomething troubleſome, 
I therefore recommend the Menſuration of Brick-work to be per- 


form'd by vulgar Arithmetick, in which the Remains will be ſquare 


Feet. 
As for Example, 


I will perform the preceeding Queſtion Arithmetically. 


Thus, 
Multiply the Length of the Wall 110 Feet 
By the Height 9 2 
990 


55 


The Product or ſuperficial Content 1045 
This Product or ſuperficial Content 1045 muſt be divided by 272, 
as following, 
272) 1045 (3 Rod 
816 


— 
229 Feet remains. 


Now 


72 Mechamck Propoſitions. 


Now here you ſee, that the Quantity of Brick-work is 3 Rod and 
229 {quare Feet, which is 4 of a Rod and 25 Feet. 


For as 272 Feet is == x Rod ; 5 


204). =2.)- 
T hereſore S168 Fea . for a Rod 
68) 


A. But how do you reduce Brickwalls, of one Brick or two Bricks, 5 
Sc. thick to the ſtandard Thickneſs of Brick and half. . 
B. By the following Rule, vag. 

Multiply the ſuperficial Content produced by the Length multi- 
plied into the Height, by the Number of ! Bricks, which the Wall 
contains in Thickneſs, and divide the Product by 3, the Number of 
Bricks in a Brick and { Wall, and the Quotient will be the true 


Content required, 


— > 
— & 


SEAAMPLE x 


The aforeſaid Wall whoſe Length being multiplied into its Height, 
and produced 1045 Feet, is of one Brick thick only, what's the 
Content at Brick and 2 thick reduced. | 

Practice, The ſuperficial Content 1045 

Multiply by 2 the Number of + Bricks in Thickneſs 2 


Product at # Brick thick 2090 
Now divide 2090 by 3, the ! Bricks in a Brick and 1 Wall, and 
the Quotient will be 696 Feet 2 at ſtandard Thickneſs. 
3) * (696 Feet at ſtandard Thickneſs, 
I 
29 
27 
— 
20 
18 


—ů—ů— 


LEY 


2 
Again, Divide 696 by 272, and the Quotient will be 2 Rod x52 
Feet which is equal to two Rod and half, and 16 ſquare Feet. 


272) 


n A ves nf. 1c, 
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272) 696 (2 Rod, | 
544 | 


152 Feet 
EXAMPLE+ 


The ſame Wall is ſuppoſed to be 2 Brick and ; thick, what's the 
Content at ſtandard Thickneſs ? 

The ſuperficial Content 1045 

The; Bricks in 2 Brick; : 5 


Product in Bricks 5225 
30 2 5 (1741 Feet at ſtandard 1 


This 1741 being divided by 272, the Quotient will be 6 Rods, 


109 Fect. | 
272) 1741 (6 Rods 
1632 
og 
And ſo in like manner all other Thickneſſes may be reduced to the 
ſtandard Thickneſs of one Brick and half as required. 


Thirdly, Of Carpenters Work. 


Carpenters Work, as Roofing, Quartering, Flooring, Oc. is per- 
form'd by the Square, and therefore is to be meaſur d as before taught 
of the Menſuration of Tyling in the Bricklayers Work. 


L Fourthly, 
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Fourthly, Of Joyners, Painters, Plaſterers, and Paviours Works. 


The Plaſterer and Paviour perform all their Works by the Yard, as N 
alſo the Joyner and Painter, ſome few Works excepted, wliich are 5 
done by the Foot; and ſince that rhe manner of foot Meaſure is al- 

ready declared in the Maſons Works, and the yard Meaſure in the 
Bricklayers Works, it is therefore ncedleſs to repeat them again, the 
Operations being exactly the ſame. | 


Fifthly, Of Glaziers 'With. 


B, Glaziers meaſure their. Work by the lquare Foot, 150 Take . 
their Dimenſions in Feet and 109 Parts of Feet, and therefore on the 
Edge of ſliding Rules, the Foot is generally divided into x00 equal 
Parts number'd 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, and often- 
times the whole two Foot onwards from 100 to 200. 

A. And are the Dimenſions of Glaſs never taken in Inches and 
quarters of Inches ? | 1 

B. Very rarely, but when they are 

This is the Analogy, | | 

As 144, which is the firſt and fix'd Number for foot Meaſure ac- 
counted on the Stock, q 

Is to the Breadth taken in Inches accounted on the Slip, : 

So is the Length accounted in Inches on the Stock, to the Content 


on the Slip required. 


EIS. I IIS os 


| EXAMPLE. 
A Pane of Glaſs: is 31 Inches ? in Tength, and 8 Inches in 
Breadth, what's the Content? ; 

Practice, Set the Breadth 83 in the Slip to 144 in the Stock,- 
and againſt 3x Inches , the Length accounted, in the Stock ſtands 1, 
86 in the Slip, which is the Content required. 

But. ſince this Method is not ſo uſual as the firſt mention'd, which 
is perform'd by Multiplication only, I Thall therefore proteed unto 
it as following. Wherein obſerve, 

That as the Foot is divided into 100 equal Parts. 


'( { of Foot is 75 
od I £ tabI i ws } a Foot is 1 5 
T 2 — 1 * . . | 
Therefore ? of x Foot isf dual to 
» a quarter is; I2 } 


EXAMPLE 


* 2 1 N * r 
Wy ett My. IS; . 
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Suppoſe a Pane of Glaſs be 3 Foot, 61 Parts in Length, and 2 


| Foot 25 Parts in Breadth, what's the Content? 


Now always obſerye to place Feet and Parts in both the Di- 
menſions over each other as following, ſeparating | the F cet from the 
Parts by a Point, C Feet P. a 
and draw a Line3 3 61 | ; 


underneath them 2 25 


as thus — — 

When you have thus placed your Dimenſions, r ly the one by 
the other, as in common Multiplicati on, and cutting four Figures 
from the Product towards the right Hand, the Remainders t&' the 
Left will be the F. eet contain d therein, and thoſe tour Figures'c cut off 
will be the Parts of a Apes remaſ mae 

| See the OE ion 
3 61 
2 25 
75 05 
72 2 
722 
Product 8) 1225, which is 8 Foot and 1225 Parts of 10000. 

A. Pray how comes the Foot to conſiſt of 10000 Parts? 

B. By multiplying of 100, the Parts of the Foot in Length, by 
100, whoſe Product is 10000. 

Now ſeeing that one Foot is equal to 10000 Parts, 


Three quarters of a Foot 7500 
E Half a Foot is 45000 p 
Therefore Quarter of a Foot =}500\* 8 
Quarter of a Foot 1250 


By this Table of the Parts of a Foot, the Value of the 4 Figures 


may be readily diſcover'd. 
Thus the 4 Figures 1225 cut off in the preceeding Example wants 
25 Parts of being equal to a ; Quarter of a Foot, viz. 1250 Parts. 


L 2 Having 
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Having thus familiarly ſhewn' the Principles of Architecture, as they 
ſhould be firſt read by every Lover of found Work, I ſhall in the next 
Part proceed to that ſo much wanted Part of it (namely Perſpective) 
which teaches how to truly repreſent the noble Ideas or Deſigns of the 
Mind, as if the real Objects themſelves were preſent. 

And fince that Geometry is the very Baſis of Perſpective (as well as 
of all other Arts Mathematical) I muſt therefore deſire the Learner to 
acquaint himſelf well therewith, as deliver'd in the firſt Part hereof, and 
at his leiſure Hours to meaſure and make Geometrical Plans of Build- 
ings, as alſo their Geometrical Elevations, which if conſider'd as hori- 
zontal Plains, inſtead of vertical or perpendicular Plains, are no more 
than real Plans, and: the more irregular your Choice is, the more de- 
lightful your Works will be. - By this continu'd Method, the following 
Part will become eaſy in all its Parts, and the immenſe Pleaſure that 
will ariſe from it, will make amends for all your paſt Hours. 

It is always ſuppos'd that every Lover of this Art is furniſh'd 


with proper Inſtruments for that Purpoſe: But in Caſe any young 


Beginners ſhould be deſtitute thereof, they can be no better furniſh'd 
nor more kindly us'd, than by that truly found Workman, Mr. Ben. 
Scott, Mathematical Inftrument-Maker againſt Exeter-Exchange in 
the Strand. 
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ted, as will appear hereafter in its Place. 
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PERSPECTIVE 
Made E A SY: 


Or, The Art of Drawing the true Repreſentations of all manner of 
Lines, Superfice and Solids familiarly demonſtrated ; Calculated 
for the Uſe of Workmen and Others who delight in Deſgning, 
Drawing, Painting, Engraumg, Architecture, Garduing, &c. 


INTRODUCTION. 

„ HE great Complaint made by Men of the Building 

5D Trade, for want of a conciſe and familiar Work of 

this kind, as alſo the favourable Reception that my 

Works on Building have met with, induc'd me to 

the Performance of this Treatiſe; wherein I have 

engdeavour'd to render the Art of Perſpective in as 

plain and eaſy a Manner as it will permit. And I 

am certain that whoever is deſirous of attaining to a 

perfect Knowledge in this Art, will not fail of Succeſs, provided that they 

learn cach Problem in its proper Order as they proceed, before they 

begin on the next. For it is as impoſſible to be perfect in any Art or 

Science, without firſt going regularly thro' their Rudiments, as it is to 

build a ſtrong and maſſy Structure, without having firſt laid a good 
and ſure Foundation. 

Nor will the young Artiſt be in the leaſt diſcourag'd; for in the 
very Rudiments there is a competent Share of Pleaſure, which will in- 
duce him to purſue the Study. 

Among all the Mathematical Arts I know of, none gives fo much 
Satisfaction as the Art of Perſpective; for it is by that, we are not 
only taught how to truly delineate the Repreſentation of eyery Object 
that appears to our Sight, but the Reaſons of Sight alſo is demonſtra- 


'There 


** 


Plate 2. 
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There are many Treatiſes written on this Art, but none of them has 
had any Regard to the Workman, who when he's to give in a ſmall 


Deſign to a Gentleman, (when there's no need for a Surveyor) would 
gladly repreſent the ſame perſpectively, as it will really appear when 


completed. 


It is from the want of this Art being made plain and eaſy to 
Workmen, that they generally give in their Deſigns Geometrically 
only; whereby 'tis very difficult for many People to determine, what 
Effect a Building will have on the Eye of the Beholder when finiſh'd. 
For whatever Projections or Breaks forward they deſign in their Up- 


rights or Fronts, they are not to be diſtinguiſh'd any otherwiſe than 


by the Plan, and there's not one Workman or Gentleman in twenty can 
determine from a bare Plan the real Effect of a Geometrical Eleya- 
tion. 

Au fince that a Perfon cannot be a complete Architect, without 
being Maſter of this Art, I will therefore proceed in the moſt caſy 
manner as follows. : 


SECTION I. 
Of the principal Lines and Points incident to the Art of Perſpective. 


HE Lines under which all Repreſentations are terminated, are 

principally five, vig. The Baſis or Ground Line G E, Fig. * 
The viſual or horizontal Line F H, the diagonal Lines F E. and G H, 
the radial Lines I G and I E, and the traverſe Line K L. 

Firſt, The baſe Line G E, is the firſt Line that is given in all Ope- 
rations, and repreſents the Surface or Ground on which we ſtand to 
view an Object, and is therefore call'd the Baſe or ground Line, and 
is always fixt. 

Secondly, The viſual or horizontal Line F H, Fig. 1. is undetermin- 
able as to its Height, according to the Situation of the Eye of the 
Bcholder; for whatever Height the Eye of the Beholder is above the 
Baſe or ground Line, ſo high muſt this viſual or horizontal Line be 

lac'd. | 
f As for Example, Fig. 2. 

1. Let D Z repreſent the Baſe or ground Line, and let the Line à &, 
be the Height of a Boy's Eye above the ſame, then if the right Line 
L K be drawn parallel to D Z, thro' the Point a, it will be the hori- 

zontal 
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Line to the Boy @ 5, whilſt his Eye remains in that Poſition above the 


ground Line. 
2. But if the Boy's Height ſhould be increas'd to the Height of a 


Man, Sc. as the Height of the Line d c, having his Eye at 4, then will 


the horizontal Line be rais'd as high as 'G I, vig. equal to the perpen- 
dicular Height of the Eye d c. 


3. Again, When we aſcend any Eminence, as the Pedeſtal L D, and 
ſtand thereon, as the Line E, the horizontal Line will be alſo rais'd 
as the Line B A. 

Hence tis evident that the horizontal or vi ſual Line, is a Line 
parallel to the Baſis or ground Line, at the Diſtance of the Eye's 
perpendicular Height above the ſame, be that more or leſs. 

Thirdly, The diagonal Lines F E and H G, drawn from the Points 
of Diſtarice F H, are alto undeterminable ; becauſe thoſe two Points 
may be taken at Pleaſure in any Parts of the horizontal Line, as will 


appear when I come to their Definition. Theſe Diagonals are always 
| drawn from the two extream Points of the Object that we are to repre- 
ſent, as from G E, to the two Points of Diſtance aforeſaid. 


Fourthly, The radial Lines are IG and I E; drawn from I the 
Point of Sight, to the extream Points (as before was faid of 'the Dia- 


Fig 1, 


gonals) of the Object G E. Theſe Lines are call'd radial Lines, as 


proceeding from the Point of Sight I (as two Rays of Sight) unto the 


Extreams of the Object G E. 


Fifthly, The right Line K L being drawn from the Points K and L, 


here the radial Lines interſe& the Diagonals, is the traverſe Line of 
the Square G F/Z X, and therefore as the traverſe Line K L repreſents 


the Side of the Square Z X, as'it appears to the Eye at For H; ſo 


likewiſe will the Line K G repreſent the Side G Z; the Line L E 'the 


Side E X; and conſequently the Line G E common to both; and thus 


the Geometrical Square G E. Z X, is reduc'd to the Perſpective Square 


K L GE. Wherein obſerve, 


Firſt, That the Line G E is common as well to the PerſpeCtive 
Square K L GE, (being one Side thereof) as to the Geometrical 


Square G EZ X. 


Hence it follows, that if a Perſpective Square be given, as K L GE 
to be transform'd or reduc'd into a Geometrical Square, there's no more 
requir'd in the Operation, than to deſcribe a Geometrical Square, whoſe 
Sides reſpectively are equal to the ground Line of the Perſpective 


Square G E. 
And 


. 
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And ſince that the right Lines G X and Z E, are the Diagonals 
of the Geometrical Square G E X Z, and are repreſented in the Per- 


ſpective Square by the Diagonal Lines K E and L G, therefore it is, 
that I call. the Lines G H and E F Diagonals, (as before,) for they 


are no other than the Diagonals G L and K E, continu'd on until they 


meet the horizon or viſual Line FH. 


N. B. It is to be further noted, that all Lines drawn from the Point 
of Sight J, to the ground Line G E, are radial Lines, as the Lines I G 
and I E are, becauſe they proceed from the Point of Sight I in the 
lame manner. | 

But that you may not be at a Stand to know how to diſtinguiſh the 
one from the cther, I call the two radial Lines TI G and I E, Principal 
Radials; the Line I 4, which proceeds from the Point of Sight di- 
rectly thro' the Center of the Squares @, direct radial, and all others, 
as Iz, I a, Sc. I call Secondary Radtals, 

It is allo to be noted, that all Lines which are drawn parallel to 
the ground Line, as or, Sc. are traverſe Lines, as the traverſe Line 
K L. but as K L bounds or terminates the Perſpective Square, there- 


fore it is to be call'd the principal Traverſe, and all others Diame- 


trical Traverſes, The Learner muſt lixewiſe obſerve, that the Angles 
K LGE. are to be conſider'd as all equal to one another, as the 
Angles of the Geometrical Square G E Z X are, which they repreſent, 
that is, tho' the Angles K and L, which are Geometrically ſpeaking, 


both obtuſe Angles, and the Angles G and E both acute Angles, yet 
both the Angles K L and G E of the Perſpective Square K L G E, 


are to be reſpectively conſider d as right Angles, each containing 90 
Degrees, as the Angles of the Geometrical Square G E Z X, which 
the Angles K L GE do repreſent. | 

The fame is to be underſtood of all the radial Lines, which are 
drawn from the Point of Sight upon the ground Line G E. 

Again, Tho' the radial Lines are all drawn from the Point of Sight I, 
and therefore grow farther from one another, the more remote they are 
continu'd from the Point of Sight, and conſequently by their Incli- 


nation form divers Angles, yet when thoſe radial Lines enter the Per- 


Tpeive Square at the principal Traverſe, they are then to be all con- 


ceiv'd as Lines parallel to one another, as the parallel Lines # t, 4 , 
and a g, which they repreſent, cutting as well the principal Traverſe, 
diametrical Traverſes and ground Line, all at right Angles, as the pa- 
rallel Lines 1 t, d u, and à 4, do the right Lines G E,gg; and L X 


Theſe 


of-the Geometrical Square G E LX. 
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Theſe Definitions being perfectly underſtood, the Learner will find 
the greateſt and moſt difficult Part of his Task over, and all that is fol- 
lowing very pleaſant. 

Having done with the Lines, I ſhall now proceed to the Definition of 
the Points, which I have already ſpoke of, in the n Para- 
graphs.* 


The neceſſary Points us'd in Perſpective are principally three, VIZ. Plate 5. 


the Point of Sight I, and the Points of Diſtance F and H. 

t. The Point of Sight is ſometimes call'd the Point of View, but 
not with Regard to its being, (as falſly underſtood by ſome) the Point 
of our Eye, (or Retina) from whence our Sight proceeds, or where 
all Objects arc painted which we behold ; but the contrary, 'tis the 
extreameſt Point that our Sight can reach (in the Horizon) to 
diſtinguiſh plainly the Form or Shape that Objects appear to be of. 
Hence it happens, that the Foint of Sight is always proportionable to 
the Strength, Goodneſs, and Form of the Eye; and therefore *tis ne- 
ceſlary in many Works that are to be ſeen at a great Diſtance to con- 
ſalt the Strength of that Eye which is to view the Objects, becauſe 


- ſome People (as before-faid) can ſee farther and ſtronger than others. 


But howeyer, that is more the Concern of Hiſtory Painters than the 
direct Buſineis of an Architect, to whom I am now ſpeaking. 

This Point of Sight is not ix d, but may be taken or plac'd at Plea- 
ſure in any part of the horizontal Line, wherein 'tis always placd, 

When an Object is to be view'd directly in the Front, as the Geo- 
metrical Square G E Z X, Fig. 1. or directly oppoſite to an Angle, as 
the Geometrical Square 3 # x; Fig. 5. the Point of Sight muſt be 
plac'd exactly againſt their Middles or centeral Lines, as, at I and 4. 
But when an Object is to be ſeen or view d on one Side, as the Geome- 
trical Squares 1 m, and g r. Fig. 6. then the Point of Sight 
may be plac'd on one Side 1 as at 6 or e, and the Lines 6 z, 
and 6 & ſhall be the principal Radials, as 6 ½ 6 g are in the direct 
View, Fig. 7. and the like is to be underſtood * the Radials e p 
and e 3 of the Square 

Secondly, 'The Points f Pil Diſtance a c and 4 V are alſo undetermina- 
ble, and are therefore plac'd according to the Diſtance that the Be- 
holder is from the Object, but are always at equal Diſtances on each 
Side of the Point of Sight, be their Diſtances from thence as they 
will. 


M The 


Fig. 1, 
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The nearer we ſtand to an Object whoſe Surface or upper Part lies 
under the Horizon, the more we fee of it, and contrarily, the more 
remote we are, the leſs we ſec of it, for when we are near, the Radials 
looks more direct upon the Surface, and makes larger Angles there- 
with, than when view'd at a greater Diſtance. This is plainly de- 
monſtrated in Fig. 6. Plate 5. where the Geometrical Square & im /, 
being view'd at c, the Radials are interſected at h and g. and the Square 
k 1 i is repreſented by the Square bg i. But il the Eye is moy'd 
back to 4, then the Square & z m. is repreſented by the Square 5 6 & z, 
which is much leſſer than the Square g i. For as the Traverſe hg 
is drawn parallel to the Baſe or ground Line from the Point Y, where 
the Diagonal ci cut the Radial & &, fo likewiſe is the new traverſe 
Line 5 6 drawn parallel to the ground Line from the Point 5, where 
the, new diagonal Line 4 z cuts the Radial & 4, whereby the appear- 
ance of the Part g h 5 6 does then in Effect diſappear, but the remains 
5 6 & + hath ftill the ſame Equality in appearance to the Geometrical 
Square &# z 14, being view'd at 4, as the whole g & z had, when 
ſeen at c. : : 

This Diminution is caus'd (as I ſaid before) by the near Inclination 
of the Rays of Sight to the Surface of the Object. For the Line 4 z 
having a greater Inclination to the Surface or ground Line & 7 than 
the Line 1 hath, does form a leſſer Angle, which as aforeſaid, in- 
terſects the radial Line & in 5, and then remains the appearance of 
the Square 5 6 & as exhibited. 

Now ſeeing that the more or leſs appearance of an Object wholly 
depends upon the Diſtance of its being view'd; the Learner muſt ma- 
turely conſider what Quantity he would have repreſented, and place 
his Points of Diſtance accordingly. 

Note, That beſides theſe three preceeding Points, there are many 
others, which occur in ſome particular Operations, which are call'd 
accidental Points. But as theſe are not neceſſary in all Deſigns, I 
ſhall omit ſpeaking any more of them, until: I come to the ſeveral 
Operations wherein they are us'd. : 

Having thus familiarly laid down the Names, Natures and Uſes of 
the principal Lines and Points, by which all ſuperficial Figures and 
folid Bodies are repreſented ; I ſhall- in the next Place proceed to the 
ſeveral Uſes here requir'd, 


SECTION 
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SECTION II. 
Of lineal Perſpective. 
PROBLEM I. 


Fl HE Geometrical Square g Fi h, whoſe Sides are each = 4 Feet, plate 5. 
the Height of the Eye or horizon Line c @ five Feet, and Points Fs. 7. 


of Diſtance © & and 6 4, each = 50 Feet being given, to find the Per- 
ſpective Appearance of the Square g Fi h, in v direct view at 6. 
PN 4 
1. Draw the ground Line / &, and about the middle of it deſcribe 
the Geometrical Square Fg h i, making the Sides each equal to 4 


Feet (by any Scale of equal Parts.) 
2. Draw a c parallel to / &, at the given Height of the Eye above 


the Object, viz. 5 Feet, which will be the horizon Line to your Ob- 


ject Jg 5. 


3. Biſect the Side of the given Square Fg in m, and on m raiſe the 
perpendicular , cutting the Horizon 4 c in 6, ſo will the Point 5 
be the Point of Sight requir'd in the Horizon. 

. Make 6 à and bc cach equal to 50 Feet the given Diſtance, 
then will the Points @ and e be the two Points of Diſtance requir'd. 

5. Draw the two Radials 6 Fand 6 g, and the two Diagonals @ g 
and c f, which will interſe& each other in the Points 4 e, and then 
drawing the principal Traverſe Line de, you will complete the Per- 
ſpective Appearance (or Square de f 9 of the Geometrical Square 


Fg hi, as requir'd. 
PROBLEM II. Fig. 8. 

The ſame Geometrical Square as in the preceeding Problem being 
given with the Points of Diſtance the ſame, to find the Perſpective 
Appearance in a direct View when the horizon Line 4 6 is elevated 
above the ground Line g h, 3 Feet inſtead of 5 Feet, as before. 


PRAG ITE. 
1. Set off by a Scale of equal Parts all the Requiſites belonging 
hereunto, as before in the preceeding Problem, only inſtead of draw- 


wg the horizon Line at the parallel Diſtance of 5 Feet, here you muit 
ä draw 
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draw it at the parallel Diſtance of 3 Feet, and then placing the Point 
of Sight S directly againſt the Square g h 74, with the Points of Di- 
ſtance c d, and drawing the Radials S g. h, the Diagonals 4 h, c g. 
and the traverſe Line e F you will complete the Perſpective Appear- 
ance, (or Square) e f g h of the Geometrical Square g 5 i &, being 
view'd at the Diſtance of S d with the Horizon three Feet above the 
ground Line, as requir'd. 

Fig. 9, Is the fame Geometrical Square, view'd at the fame Di- 
ſtance as in the two proceeding , Examples, having its horizon. Line 
a d but one Foot above the Bale or ground Line g &; from whence 
it appears that the nearer the horizon Line (or Eye) is to the ground 
Line, the leſs Quantity of the Object appears, as before was ſaid with 

reſpect to Diſtance. ; 

Nov ſceing the Appearance of Obj ects do thus diminiſh by the nearer 
and nearer approach of the horizon. Line to the ground Line, it there- 
fore follows that when the horizon Line is ſo much deprets'd as to 
be in the very Plain of the ground Line, the ſuperficial Object or 
Geometrical ' Square eg + will then have the Appearance but of a 
right Line only, without the Dimenſions of its Sides, under which 
it appear'd before. | | 
PROBLEM'IIL Fig. 10. Plate 2. 

A Geometrical Square whoſe Situation is above the Horizon, with 
the Horizon and Points of Diſtance given, to find its perſective Appear- 
ance in a direct View. 8 | | 
PRACTICE; 

1. Let the Geometrical Square a 4 c d be given, and let it be placed 
5 Feet above the horizon Line x 2, which is alſo 5 Feet above the 
ground Line y, and let the Points of Diſtance be as before, vig. 
cach 50 Feet from the Point of Sight h. 

2. Draw m y for the ground Line, and at the parallel Diſtance of 
5 Feet (which is the ſuppos'd Height of the Eye above the ſame): 
draw the Horizon » S. | 

In any Part of it as at 5, raiſe the Perpendicular Y , which make 
equal to 5 Feet, the given Height of the Geometrical Square @ 6 4 c, 
above the Horizon g S, and at the Point o, delineate the Geometrical 
Square 4 b d c, making each Side of it equal to 4 Fect as in the 
preceding Examples. | 15 : 

This done, the Point Y will be the Point of Sight, being the dire 


Pcint of View in the Horizon before the Geometrical Square 4 6b c d, 
and 
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and then ſetting off 30 Feet on the Horizon from 4 to i and from 5 
to g, you will have the Points of Diſtance given. | 

3. From the Point of Sight + to the hithermoſt Side of the Square 

4 c, (which muſt now be call'd the aireal Line (as being above the 

Eye) inſtead of the ground Line, on which it in the other Exam- 

ples ſtood) draw the Radials c Y and 4 b, alſo from the Points of 

Diſtance g and i, draw the Diagonals 4 g and i, which will inter- 


ſect the Radials in the Points e and 7 Then drawing the right Line 


e f; it will complete the Perſpective Appearance 4 c f e of the Geo- 
metrical Square 4à & dec, as requird, | 
The Learner muſt here obſerve, that when an Object is plac' d 
no higher above the Horizon than another equal to it, is below the 
Horizon, that then their perſpective Appearances are equal; for 
the Geometrical Square B P G D, which is plac'd at the fame Diſtance 
below the Horizon g S and equal to 4 6 4, hath its Perſpective Ap- 


pearance H I B P equal to the PerſpeQive Appearance c de f of 


the Geometrical Square a 4 dc. For ſince that the Radials þ c and 
h d are equal to the Radidls Y B and 5 P, and the Point of Sight + 
common to them all, and the oppoſite Angles at 5 equal; and ſince 
that the Diagonals g 4 and “i are reſpeQiyely equal to g P and 7 B, 
as alſo equal to one another, and their alternate Angles being equal 
likewiſe, therefore the Perſpective Squares (or Appearances) 4 C d c, 
and H T B P, are equal to one another, which was to be demon- 
ſtrated. . e ro 

Seeing there's no Difference in repreſenting the Appearance of Ob- 
jects plac'd above the Horizon from thoſe plac'd below it, the Name 
of the ground Line excepted, which is in ſuch Caſes chang'd to the 
Term of Areal, as being above the Eye, (but is yet a ground Line to 


the Object) I ſhall now proceed to the manner of repreſenting the 


Perſpective Appearance of the ſamè Geometrical Square being view'd 
on the Side; that is to fay in an oblique Poſition; as Fig. 11. 
| "PROD LENT. 

A Geometrical Square being given with the Height of the Horizon, 
Points of Sight and Diſtance in an oblique Poſition, to find its Per- 
— 7 2 | 

FRAC TIT E 

1. Let a6cd be the given Square, alſo let fg be the horizon 
Line at the parallel Diſtance of 5 Feet from the ground Line 4, and 
let e be the given Point of Sight remov'd 40 Feet from the direct 
Point , before us'd towards the right Hand. 


2. Set 


Fig. 11. 
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2. Set off on each Side of the Point of Sight e, the two Points of 
Diſtance f e, and e g at the given Diſtance of 50 Feet each, then drawing 
the Radials e @ and e 4, as alſo the Diagonals F a and g 6, they will 
interſect one another in the Points and u; andthe traverſe Line n 
being drawn, will complete the Perſpective Square A b, which is 
the Appearance of the Geometrical Square @ % d, as it appears when 
view'd in the oblique Poſition at e, as requir'd. 

Fig. 12 and 13 are Repreſentations of the ſame Geometrical Square, 
as it appears when view'd at the ſame Diſtance as the preceeding, but 
with two different Horizons; that of Fig. 12 having the Horizon fix'd 
at 3 Feet above the ground Line, and that of Fig. 13 at one Foot 
above the ground Line. | 
Hence you fee that in oblique Views the Appearance of the Object 
is diminiſh'd as the Horizon approaches the ground Line, in the very 
lame manner as was before ſaid of direct Views. 

Now, what is here deliyer'd with Reſpect to the Object having its 
Point of Sight fix'd towards the right Hand, the ſame is to be alſo 
underſtood, when 'tis requir'd to be plac'd on the left Hand of the di- 
rect View, as exhibited by Figures A B and C, Fig. 14, 15 and 16, 
where the preceeding Appearances. are repreſented by the very ſame 
Lines and with the fame Horizons, having their Points of Sight 4 6 
and c on the left Hand of the direct Views d ef. | 

Again, The fame is to be likewiſe underſtood of the Geometrical 
Square 0  & 4, Fig. 17, when view'd above the Horizon, as will ap- 
pear by the following Problem. | 

aM . 1 

A Geometrical Square being given, and plac'd above the Horizon 
(or Eye) with the Points of Sight and Diſtance, to find its Perſpe- 
-ctive Appearance in an oblique or ſide View. 

EFACTAICH. | 

Let on I be the given Square, plac'd five Feet above the Hori- 
zon d a, alſo c be the given Point of Sight, plac'd 40 Feet from the 
direct Point of View , towards the left Hand, and e and 4, the two 
given Points of Diſtance, each 50 Feet from the Point of Sight c. This 
done, draw the Radials c and Je, allo the Diagonals e and Ic, 
which will interſe& each other in 92z; then drawing the traverſe Line 
mM i, you'll complete the Perſpective Appearance & / M i of the Geo- 
metrical Square 2 0 & / as requir'd, 
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Hence *tis plain, that this Operation where the Object is plac'd 
above the Horizon (or Eye) is in all reſpects, exactly the ſame with 
that of Problem 4, Fig. 11. And the Reaſon why I plac'd- it here 
again in this manner, was for the Learner's Information, and to prevent 
his being at a Stand at ſuch Times when ſuch Operations are requir'd 
to be done. 


Having thus ſhewn the various Methods of repreſenting the Geome- 


trical Square, I will now proceed to ſhew the Manner of repreſenting 


parallel Lines therein, and then proceed to other ſuperficial Fi- 


gures. 8 
PROBLEM YL 


A Geometrical Square with divers parallel Lines perpendicular to the 


Horizon, being given, with the Points of Sight and Diſtance, to- find 
their Perſpective Appearance in a direct and oblique Vicw, 


- Firſt, For the direct View. Plate 6. 


PRAG T . 
1. Let the Geometrical Square a 6 c d, with the Parallels a / 6*F, 


the Point g, the given Point of Sight, and the Points h & the given 
Points of Diſtance. 


2. Draw the Radials a g and g 6; alſo the Diagonals & 4 and h &, 


and complete the Perſpective Square Fe b 4. 
3. From the Points a 6 c o, where the parallel Lines terminate at 


Fig 18. 


c f, and o 5 be the given Square; the Line 1 the given Horizon; 


the ground Line @ 6, draw the right Lines or ſecondary Nadials à , 
be, ce, and ove, terminating them in the traverſe Line e f, which will 


complete the direct View of thoſe parallel Lines as required. 
Secondly, For the oblique View. 

r, Let the Geometrical Square Fg hi be the given Square, 
and the parallel Lines & &, & % enn, and n m, the given Parallels. 
Alſo let & be the given Point of Sight, and à c the two given Points 
of Diſtance. 

2. Lay a Ruler from the Point of Sight &, to the Points & / # n, in 
the ground Line g f, and draw the right Lines, or ſecondary Radials 
k 1, 4 2,94 3, mM 4, which are the. Perſpective. Appearances of the 
parallel Lines & &, IJ, un, and m m, being view'd in an oblique 
Poſition at & as requir'd. 

| PROSL Me vi. | 
A Geometrical Square with divers parallel Lines, parallel to th: 


Fig. 10. 


— 


ground Line being given, with the Points of Sight and Diſtance to 


tind their Perſpective Appearances in direct and oblique Views. 


Firſt, 
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r. Let the Geometrical S juare 4 % d, with the parallel Lines x 1 j 
2, 33 3,43; 4,5; te given, and let F be the given Point of Sight, 
and the Points e and g, the given Po nts of Diſtance. 

2. Draw the Radiais F a, and F 6; alto the Diagonals e & and ga, 
and comp lete the .PeripeQive Square z þ b 4. 

3. Draw cither of the diagonal Lines of the Geometrical Square 
a bc d, as @ d, and from the Points &, wm, q, r, where the ſeveral 
Parallels interſect the Diagonal 4 d, dra up the Parallels & /, 
m u, q o, 1, unto the ground Line 4 6; then laying a Ruler from 
the Point of Sight V, to the ſeveral Points P. o, u, J, it will cut the 
Diagonal + 6, in the Points / # # ww, and if through theſe laſt pro- 
duc'd Points, you draw right Lines parallel to the ground Line -@ 6, 
they will be the Perſpective Appearance of the. parallel right Lines 
of the Square a6 c d, being ſeen in a direct View from the Point of 
Sight F. as requir d. 

Secondly, For the oblique View. 
t FRAC-T-IQE. | 

1. Let the Geometrical Square Fg h i, with the Parallels 7, x; 7, 
237,33 7, 4; be given, and let & be the Point of Sight, and the 
Points @ and c, the Points of Diſtance given. 

2. Draw the Radials „ f, and 6 g, allo the Diagonals a g, and c f, 
and complete the Perſpective Square d ef g. ; 

3. Draw the Diagonal g h of the Geometrical Square, which will 
interſe& the given Parallels in the Points & / 2 #; from which draw 
up (as before) the pricked perpendicular Lincs & o, / p, n q, and ur, 
terminating at the ground Line g V in the Points 0 p q 7. | 

4- From the aforeſaid Points p q r, draw the ſecondary Radials 
0 5 p t, q u, r , untill they meet rhe diagonal Line f © in the Points 

tn w, thro' which draw the Diametricals / x, f x, # x, and w x, 
parallel to the ground Line g , and they ſhell be the Perſpective Ap- 
pearance of the parallel Lines 7, 1; 7,2: 7 3; and 7, 4; given in 
the Geometrical Square F g i, as requir'd. 

TFROBLE M VUL. - 

A Geometrical Square with divers parallel right Lines therein, cut- 
ing one' of the Diagonals at right Angles, being given to find their 
Perſpective Appearances in a direct and oblique View. 


Firſt, 
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Firſt, For the direct View, 
P NAU XK 

1. Let the Geometrical Square Y i h, with: the parallel right Lines 
4 1, 6 2, c 3, e 4, ds, (which cut the Diagonal Y at right Angles, NES 
at the Points x 2 3 4 f.) be given, and let o be the given Point of | 
Sight, and the Points p and q, the given Points of Diſtance. 

2. Draw the Radials o h, and 0 i, alſo the Diagonals 2 i, and q h, 
and complete the Perſpective Square h mi h. | 

3. From the Points x2 34 5 in the Diagonal þ , draw up the 
yon” perpendicular Lines 1 @, 2 6, 3 c, 4 7 5 e, unto the ground 
Line 5 i. : | 

4. Lay a Ruler from the Point of Sight o, unto the Points 4 b c e 
d and draw up the prick'd fecondary Radials, until they meet the 
8 mi (which repreſents the Diagonal + 0 in the Points x x x, 

c. 
Laſtly, From theſe laſt produc'd Points x x x, Sc. to the Point of 
Diſtance 9, lay a Ruler, and draw the right Lines & 4, & 4, Sc. which 
are the Perſpective Appearances of the given Parallel Lines x 4, 2 6, 

3 ©, Sc. as required. | 
Secondly, For the oblique View. 
PRACTICE. 

x. Let the Geometrical Square x 2, P, 4, with its Diagonal 1 g, di- 
Weg (as before) by the parallel right Lines 6 &, 6 @, p 2, # 4 and Fg. 221. 
6 NH. | 

2. From the Points 5 & } n, where the Parallels cut the Diagonal 
1 g, draw up the prick'd Perpendiculars i 4, & b, h c, J d, m e, until 
they meet the ground Line r, 2. 

3. Lay a Ruler from the Point of Sight 6, to the Points 4à 6 c de, 
and draw up the ſecondary Radials until they meet the Diagonal 4, 2; 

(which repreſents the Diagonal 1 g.) in the Points f # w x. 

4. Lay a Ruler from the laſt produc'd Points 5  # w x, unto 
the Point of Diſtance 7, and draw the right Lines 7 s, 7 t, 7 u, 7 u, 
and 7 x, which are the PerſpeQive Appearances of the Parallels 6 &, 

6 4, 4 2, #4, m b, in the given Geometrical Square 1 2, g P, as re- 
quired. 


| PROBLEM IX 
A Geometrical Square with a right Line drawn in it, terminating on 
each Side in an oblique Poſition, being neither parallel to any of its 
Sides, Diagonals, or Diameters, being given, to find its Perſpective Ap- Py x4; 


Firſt, 


pearance in a direct and oblique View, 


Fig. 25. 
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Firſt, For the direct View. 

r. Let the Geometrical Square Fg , with the oblique right Line 
i be given, and let & be the given Point of Sight, and a c the given 
Points of Diſtance. | 

2, Draw either of the Diagonals of the Geometrical Square, as g &, 
and from the Point h, where one End of the given Line terminates, 
draw the right Line 4 5, parallel to the ground Line F g; and from 
the Point 9, where g + cuts the Diagonal, draw up the right Line 
q” parallel to g h, which terminate in the ground Line Fg in the 

oint #7, This done, lay a Ruler from the Paint of Sight &, to the 
laſt produc'd Point 7, and it will interſect the Diagonal Fe in 3. Then 
from the Point 4, draw the right Line 3 f parallel to the traverſe 
Line 4 e, cuting the Side of the Perſpective Square e g in the Point 2, 
which Point f repreſents the Point b in the Side g / of the Geome- 
trical Square Fg & 4, and is one End or Termination of the given 
Line 15. The other Point or End of the Line i, repreſented by u, is 
tound as following. | 

Where the given Line + 7 interſects the Diagonal g & in mn, draw 
the right Line #2 0 up to the ground Line Fg, and parallel to F &. 
Then laying a Ruler from & the Point of Sight, to o the laſt produc'd 
Point in the ground Line, and it will cut fe, the Diagonal of the Perſpective 
Square, (which repreſents the Diagonal & g of the Geometrical Square) 
in the Point . And if from the Point F thro' the Point p, you draw 
the right Line f p u, it will be the Appearance of the given Line h z, 
being view'd in a direct View as requir'd, | 

Secondly, For the oblique View. 

1. Let the Geometrical Square c 4 e f. with the oblique Line / & 
be given, and let + be the given Point of Sight, and g i the given 
Points of Diſtance. 

2. Draw the parallel prick'd Lines # 4, 9 q and mo, as before di- 
rected in the direct View. | 

3. Lay a Ruler from g to the Point of Sight b, and it will cut the 
Diagonal c in 7; and then drawing 7 c, parallel to the traverſe @ 6, 
the Point will reprefent the Point / in the Geometrical Square c 4 
e f, which is one End of the given Line 44. 

4. A Ruler laid from the Point of Sight + to the Point o, will cut 
the Diagonal c in the Point 7, which repreſents the Point in the 
. e d, of the Geometrical Square de f. 

aſtly, A right Line being drawn from the Point s thro' the Point 


, until it meet the Side 4 c in , will be the Perſpective Appearance 
of 
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of the given oblique ſituated Line / & being view'd in an ob lque 
View as requir'd. N. B. Theſe preceding Problems are plac'd here in 
the beginning, in order to let the Learner fee how eaſy the Performance 
of ſuch Operations are. But as all theſe, and moſt of the following are 
confin'd within a Geometrical Square, which in Practice doth not al- 
ways happen; and ſince that all ſuperficial Figures are bounded or ter- 
minated by Points, I ſhall before I proceed to the following: Section 
give one general Rule, How to repreſent any Point or Points given 
in any regular or irregular Figure or Figures in any View as re- 
ired. | | | 
5 Lot the Point » of the Geometrical Square . Y r. (Hg. 6 Plate 5.) 
be a ſingle Point given at Random, to find its Perſpective Appearance in 
an oblique View, the Points of Sight and Diſtance being F e & 
RUE E. 
Always from the given Point (as 2) let fall a Perpendicular (as 1 p) 
to the ground Line, and making the perpendicular Radius on the Point 
where it meets the ground Line deſeribe a Semi- circle, (as r 2) then 
drawing right Lines from the two Points of Diſtance (F d) to the Ex- 
treams of the Semi- cirele on the ground Line (q and 2,) they will in- 
terſe& each other in (a,) the given Point requir'd. And ſo in like 
manner may the Perſpective Appearances of many Points be repre- 
fented moſt eaſily, let their Situations or Poſitions be as they will. 
2 I muſt here adviſe the Learner to be very perfect in all the pre- 
ceding Problems before he proceed any further, for on them depends 
all the Operations contain'd in the following Problems. 


«ae + + + 
— ——_ * a Sd. a n, 


SECTION III. 


Of ſuperficial Per ſpective: 
Or the manner of repreſenting all kind of plain Geometrical Figures, 
as Triangles, Circles, Parallelograms, Polygons, Kc. 


PROWERNMK EL 


THERE. an equilateral Triangle & / o given, and tis requir'd 
to find the Perſpective Appearance thereof, when ſeen in a direct 
and oblique View, the Horizon being 5 Feet above the ground Line, 

and the Points of Diſtance each go Feet from the Point of Sight. 
N 2 | Firſt, 
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Fig. 26. Firſt, For the direct View, 
: PRACTICE, 

r. Let the equilateral Triangle / o be given, as alſo the Point 
of Sight c at the given Height above the ground Line & V, and the 
Points of Diſtance h and g, each 50 Feet from c. 

2. Deſcribe the Geometrical Square / p mn, making the Side of the 

- equilateral Triangle g Jo one Side, and draw the Diagonal & n. 

3. From the Point x, where the Diagonal & mz cuts the Side of the 
Triangle Jo, draw up the right Line # d parallel to n. This done, 
draw the Radials c % e &, and the Diagonals & & and g /, and complete 
the Perſpective Square e f IK. 

4. Lay a Ruler from c the Point of Sight, to d, and it will cut the 
Diagonal / g in 2, then will this laſt produc'd Point 4 repreſent 
the Point # in the Diagonal & mm. And ſince that the Side of the 
given Triangle / o paſſes thro' u, and terminates at the Radial c 0 in 
0: Therefore from the Angle e, in the Perſpective Square ef IK, 
thro' the Point a, draw the right Line e 4 i, terminating in the Radial 
co in i. 

Laſtly, Since the other Side of the Triangle & o terminates in & 
and d, which Points are repreſented in the Perſpective Square by the 
Points F and i, therefore draw the right Line F z, and the Triangle 
e F i will be the Perſpective Appearance of the equilateral Triangle 
g 4 being ſeen in a direct View as requir'd. 

Secondly, For the oblique or fide View. 
TRACHTIICE. 

1. Let g h p be the given Triangle, and let the Geometrical Square 

& h, s r be made as before with the Diagonal + s, drawn thro' the 
Side g p, cutting it in 0; alſo let the prick'd Line o & be drawn up to 
k, paralleto g 5, and draw the Radials c g, c h, and Diagonals 4 h, 
d g, and complete the Perſpective Square e F g h. 

2. Lay a Ruler from the Point of Sight c to &, and draw up the 
prick'd Radial & z, until it meet the Diagonal g F in 2, (as before in 
the direct View.) Then drawing the right Line e , thro' the Point 3, 

until it meet the direct Radial x M in , that Line ſhall repreſent the 

Side g p, which paſſes thro' the Diagonal s h in o, in the fame man- 

ner. N 
Laſtly, Draw the right Line F, and *twill complete the Repreſen- 
tation or Perſpective Appearance e F u of the equilateral Triangle 
g P, being ſeen in an oblique View as requir'd. 2 


Fig. 27. 
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PROBLEM IL | 

There's an Iſoceles Triangle @ 6'c given, and 'tis requir'd to find 
the Perſpective Appearance in a direct and oblique View, having the 
Points of Sight and Diſtance given as before. 

„ 
Firſt, For the direct View.. 

1. Let the Iſoceles Triangtes @ & c be given. 

2. Upon the Baſe thereof @ c complete the Geometrical Square 4 C 

x, with its Diagonal c x, and let a c be the ground Line given. 

Alſo let's be the given Point of Sight, and w # the Points of Di- 
ſtance, and draw the Radials s @ and ꝙ c, alſo the Diagonals w c and 
t a, and complete the Perſpective Square F Ma c. 

3. From the angular Point &, of the Iſocles Triangle @ 6 c, draw the 
prick d Line F parallel to the ground Line @ c, until it cut the 
Diagonal in ; and then, from p draw the right Line p i up to the 
ground Line à c, and parallel toc g. | 

4. Lay a Ruler from ꝙ to z, and draw up the Radial 2 o, until it 
cut the — — 4 t in o, and from o draw the prick'd Line q 7 paral- 
lel to the Traverſe F until it interſect the centeral Radial s d in u. 

Laſtly, Since the Point # in the Perſpective Square repreſents the 
Point &, the angular Point in the Geometrical Square, therefore draw 
the two right Lines F n, 1 n, and they will repreſent the Lines 4 6 
and 6 c, and complete the Perſpective Appearance of 4 6 c, being ſeen 
in a. direct View as requir'd, | 
* Secondly, For the oblique View. 

1. Let @ 6 f the given Triangle, and @ f 4 x, the Geometrical Square 
deſcrib'd upon the Baſe @ F of the Tſoceles Triangle, with the Diagonal 
d f drawn as before, and let & be the determin'd Point of Sight, and 
the Points i, the Points of Diſtance, | 

2. Draw the Radials & @ and V alſo the Diagonals F and þ a, 
and complete the Perſpective Square Fg f 4. 

3. Draw the parallel Line g g from the angular Point 6, until it 
cut the Diagonal F A in e, (as in the direct View;) alſo draw up the 
ight Line e i to the ground Line F a, and draw the Radial & o, until 
it interſect the Diagonal 4 h in o. 

From o, draw the right Line g p parallel to the traverſe Line Fg un- 
til it cut the direct Radial i in u, then will this Point # repreſent 
the angular Point & in the Geometrical Square a fd E; and if you 
draw the right Lines g # and u f, the Triangle fn vill repreſent the 
Iſoceles Triangle a F given as requir'd 

Note, 


Fig. 28: 


Fig. 29: 
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Note, That if the Angle 6 of the Iſoceles Triangle given, had ter- 
minatcd at x, its Perſpective Appcarance had been limited in the direct 
View by the Triangle f S g. 

PROBLEM III. 

There is ſcalenum Triangle @ 6 e given, and 'tis requir'd to find its 
Perſpective Appearance, being. ſcen in a direct and oblique Vicw, 
having the Points of Sight and Dritance given. 

| Firſt, For the direct View. 
FRACTICE. 

1. Let the ſcalenum Triangle @ 6 c be given, and let its Baſe a c 
repreſent the ground Line, allo let the Point e be the given Point of 
Sight, and the Points d and F the given Points of Diſtance. 

2. Upon the Baſe à c of the given Triangle @ c b, complete the 


' Geometrical Square 4 c 1, and draw one of its Diagonals as will paſs 


Fig. 31: 


thro' any one Side of the given Triangle, as the Diagonal c, which 
paſſes thro' the Side a b in x. 

3. Draw the prick'd right Line J 4 parallel to à c, and to paſs thro? 
the angular Point of the Triangle 6. 3 | 

4. From the angular Point &, draw the right Line & » parallel to 
c k, as alſo the right Line 7 9 from the Point r, where the parallel 
right Line / a, interſects the Diagonal c z. 

5. Lay a Ruler from the Point of Sight e to , and draw up the 
Radial g s, until it meet the Diagonal @ h in . Thro' this laſt pro- 
duc'd Point s draw the right Line p n, parallel to the traverſe Line 
Y g, then will the right Line p m repreſent the right Line / a, 

Now to find the Perſpective Point anſwerable to the angular Point 
b, lay a Ruler from e the Point of Sight to the Point » in the ground 
Line, and it will cut the Line pm in >, the Point requir'd. 

Laſtly, Draw the right Lines g , and & , and the Triangle g h 2 
will. be the Perſpective Appearance of the given ſcalenum Triangle 
a b c, being ſcen in a dect View as requir'd. 

Secondly, For the oblique View. | 

1. Let the ſcalenum Triangle @ 6c be given, and let its Baſe @ c 
repreſent the ground Line; alſo let 4 be the given Point of Sight, and 
e F the given Point of Diſtance; alſo let the Geometrical Square @ 1 
be deicrib'd on its Baſe @ c, with the Diagonal c and parallel right 
Lines p J. u b, and & q be drawn, as belore in the direct View. 

2. Draw the Radials 4 4 and 4 c, alſo the Diagonals F à and e c, 
and complete the Perſpectiye Square g h 4 c. 

3. Lay 
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3. Lay a Ruler from the Point of Sight 4 to the Point 4, and draw 
up the Radial JA, until it meet the Diagonal @ h in z, and thro' the 
Point # draw the right Line 2 / parallel to the traverſe Line g h. 

4. In like manner, lay a Ruler from the Point of Sight 4 unto the 


Point u, and draw up the Radial #0, until it meet the Line 11 


in o, then ſhall this laſt produc'd Point 0 repreſent the angular Point 
b of the given Triangle @ & c. 

And if you draw the right Lines g o and h o, the Triangle g ho 
will repreſent the Perſpective Appearance of the given Triangle @ 6 c, 
being ſeen in an oblique View as requir'd. 

$3 I adviſe the Learner to be perfect in this laſt Problem, before 
he proceeds further, and to find out the angular Point , according to 
the preceding Rule at the End of the laſt Section, for by either of 
theſe Rules any given right Line or Point may be moſt eaſily and 
exactly repreſented, let the Poſition be ever ſo oblique. 

PROBLEM IV. | 

A Geometrical Square being given, with its two oppoſite Angles 


in a right Line with the Eye, to find its Perſpective Appearance, be- 


ing ſeen either in a direct or oblique View. 
Firſt, For the direct View, 
PRACTICE 
1. Let the Geometrical Square 2 0 per be given, with its Diagonals 
# r and 0 Pp. 
2. Draw the ground Line 4 3 thro' any Angle thereof as 2, at 
right Angles to the Diagonals # 7, and continue on 7 # to the 


Point of Sight aſſign'd at Pleaſure, and place the Points of Diſtance a 


and c at Pleaſure alſo. 

3. Make » / and l, equal to 92 þ and m o, and complete the 
Geometrical Square 4 / q s, which will then circumſcribe the given 
Square 2 0P 7, 


Fig. 31. 


4. To the Square & 14, draw down the Radials & & and 6 /, as 


47 1 Diagonals @ / and c &, and complete the Perſpective Square 

J. 

Seeing the Perſpective Square 4 f & /, repreſents the Geometrical 
Square 4 / g , and the given Square # er is inſcrib'd in the 
Square & 195; and ſince that the angular Points of the inſcrib'd 
Square # 0 P 7 are repreſented in the Perſpective Square by the 
Points eg in; therefore drawing the right Lines e g e i, and 1g u 1, 
they will complete the Perſpective Appearance e g # 5 of 7 * = 

| CIl 


Fig. 32: 


96 PerſpcArve made cafy. 

lcrib'd given Square #2 per, being ſeen in a direct View as re- 
uir'd. 

J Secondly, For the fide or oblique View. 

1. Let the given Square be 1% per, circumſcrib'd as before, with 
the Geometrical Square & n , and let & be the Point of Sight, and 
a © the Points of Diſtance given at Pleaſure, 

2. Draw the Radials & K, 6 J, 6 m, as alſo the Diagonals @ m and 
E, and complete the Perſpective Square 4 F & m. 

3. Draw the Diametrical Y g parallel to the Traverſe 4 f, and 
thro' the Interſection i of the Diagonals k c and & m. Since the 
angular Points 04, g , in the Geometrical Square & 9, are re- 
preſented in the Perſpetive Square, by the Points Be g; therefore 
draw the right Lines e, e g, and h /, / g, they will complete the 
Perſpective Appearance e hg, of the inſcrib'd given Square Jo p x, 
being ſeen in an oblique View as requir d. 

83> Note, Theſe inſcrib'd Squares might have been found in an- 
other manner as following. Continue the Sides x and vo of the 
given Square 0 #2 7 g. (Fig. 32.) up to the ground Line 4 3, and 
then drawing the right Lines @ 4, and c 3, the Parts e g and e 1 
will be two Sides of the requir'd Square. Laſtly, If from the Points 
g and i, (where the Lines 3 c, and @ 4 interſe& the Radials & & and 
50) you draw right Lines to the Point », they will complete the 
Perſpective Square eg i requir'd. 


Note, Alſo the ſame is to be underſtood in the oblique View, 


where the Sides 7 and 7 o, are continu'd on to the ground Line 

in Points 1 and 2; and from thence the Lines 1 c, and @ 2 being drawn, 

whoſe Parts e g and h e, limit the upper; of the Square, and the 

lower ; by the Lines / % and / g, drawn from their Interſections þ g 

of the Radials m and 6 &, to the Point 4, as before. 
FROBLEM V. 

Divers concentrick Geametrical Squares being given, with the Points 
of Sight and Diſtance alſo, to find their Perſpective Appearance, be- 
ing ſeen either in a direct or oblique View. 

Firft, For the direct View. 

1. Let the Geometrical F i g h, with the interior or concentrick 
Squares m p q, and In or be given, as alſo the Points of Sight &, 
and Diſtance à and c. 

2. Draw the Radials 6 f and 6 i, alſo the Diagonals à i and e , and 
complete the the Perſpectiye Square 4 e f i. F 
3, Con- 


— 


C 


8 
: 
8 


3 
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3. Continue the Sides & Y and m 4, of the Square m p g. to the Fiz. 31. 


ground Line f i in the Points 4 and x; alſo continue on the Sides 4 0 
and u r of the Square / or, to the ground Line F i, in the Points 
r and 1. 

4. Lay a Ruler from the Point of Sight &, to the ſeveral Points 47 
4 x, and draw the Radials * 5 # 4, 76, and 13; then will their Parts, 
Viz. u 5, 9, 4; 21 6; and 3, I; repreſent the Sides & p, Jo, u r, and 
m 4. And if you draw the right Lines 5, 3; 4,63 9, 2; and # 1, 
they will complete the Perſpective Appearance of the given Geome- 
trical concentick Squares & m2 Þ 4, and /# 0 r, being ſeen in a direct 
View as requird. 

Secondly, For the oblique View. 

I. Let the Squares dp mo; egln; and fh i t be given as before, 

with their Sides e / Fi, h k and g u, continu'd up to the Points 2, 
34, and 5, in the ground Line 4p. | 

2. Let the Point of Sight r, and Points of Diſtance s # be deter- 
min'd, and the Radials ? 4, and # p, and the Diagonals s p, and # 4 
be drawn, as alſo the Traverſe 6 c. 

3. Lay a Ruler from the Point of Sight r, to the ſeveral Points pro- 
duc'd by the Continuation of the Sides of the Squares in the ground 
Line, viz. the Points 2, 3, 4 and 5, and (as before) draw the Radials 
2 4, 3 g. 4t, and 5 i, whoſe Parts 6 4, 8 f, 9 t, and 7 i, repreſents 
the Sides e 4, Fi, h k; and g n of the given Squares eg / n, and f 
51 E. 

Laſtly, If you draw the right Lines à 1, g t, 8, 9; and 6, 7; they 
will complete the Perſpective Appearance of the given Squares, being 
ſeen in an oblique View as requir'd. 

PROBLEM VI. 

The ſame Geometrical Squares being given, with two of their op- 
poſite Angles, plac'd in a right Line with the Eye, to find their Per- 
ſpective Appearance, in a direct and oblique View. 

Firſt, For the direct View. 
PRACEFTCE. 

1. Let the Geometrical Square 2 # y x, with its interior or con- 
centrick Squares # , and 0 Pr q be given, with their Diagonal 
2mM07t x, plac'd directly in a right Line with the Point of Sight F, 
which let be given at Pleaſure, as alſo the Points of Diſtance E G. 

2. Thro' the Points or Angles 2 y, draw the two right Lines 1 S 
and K v, parallel and equal to the Diagonal 2 x / H, which terminate in 

S, and complete the Geometrical Square c 1 w S. Let c 7 
O | be 


Fig. 36. 


Fig. 37. 
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be the ground Line, and draw the Radials FL, and F K, alſo the Di- 
2vcnals G K, and E L; hkewile draw the direct Radial F 2, and Dia- 
metr! 27 75 A D thro the Interſection of the Diagonals. 

Continue up the ſeveral Sides of the given Squares x # x, 1 1 
S . 188 er to the ground Line / H at the Points 7 icfedch a 
and from the Points of Diſtance E and G, draw the right Line @ G, 
cutting the Radial F K in A, and Traverſe i ing, then will the Part 
A 9 repreſent the Side 2 # of the preateſt given Square 2 y x. 

In the fame manner draw & G, and the Part 6, 8; will repreſent 
the Side 72 m of the Square „ 2 t, alto draw C. G and the Part 
5, 7; will alſo repreſent the Side of the little Square pr 7 

Proceed in the fame manner to draw the Lines 4 G, e G, and E /, 
E &, E i, E g, and E , and their Parts cut by the Diametrical D A, 
and direct Radial 9 h, which repreſents the two Diagonals 2 x, and 
# „ at the Points 9 D, 8, 3; 7,4; 5,1; 6, 2; will repreſent the 
Sides 2% m, o , vr, u and # x of the given Squares, and thus 
will they be reſpectively terminated in a direct View as requird, 

Secondly, For the oblique View, 

1. Let the Geometrical Squares 4 þ 5 , i q ml, and & p 0 
be given, with the Geometrical Square g 7 ot, circumſcrib'd as Tee 
fore in the direct View; alſo let g o be continu d out at Pleaſure, as 
to DB, and let it be the ground Line. 

Continue up all the Sides of the ſeveral Squares (as in the preced- 
ing) unto the ground Line D B, in the Points B azyxandawzg 
D. Let F be the given Point of Sight, and E G the given Points 
of Diſtance, and draw the Radials F g, F o, and the Diagonals E 0 
and G , and complete the Perſpective Square e f g o, which repre- 
ſents the great circumſcribing Square g 7 r. 

2. Draw the Diametrical @ 4 thro' the Point of Interſection of the 
Diagonals and direct Radial F 4; for it is the Diametrical 6 4, and di- 
rect Radial c 4, "that repreſents the Diagonals 4 s, and E h, and limits 
the Repreſentations of the Geometrical Squares given, as following. 

Draw right Lines from the Points B 4 2 ) x, to the Point of Di- 
ſtance E, and their reſpective Parts will be terminated by the Radial 
c d, and Diametrical 6 4, as in the direct View preceding :) Then per- 
forming the like Operation from the Points 2 w 2 gD to the other 
Point of Diſtance G their reſpective Parts will be terminated as be- 
fore, and complete the Perſpective 8 being ſeen in an oblique 
View as requir'd. 


P R O- 
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PROBLEM YIL 

Divers Geometrical Squares inſcrib'd within each other, with the 
Points of Sight and Diſtance given, to find their Perſpective Appearance 
in direct and oblique Views. 

Firſt, For the direct View. 

1. Let the inſerib'd Squares 74f4; e ho , f rg i, and the cir- 
cumſcribing Square 5, 6, % 7, with the Points of Sight B, and Diſtance 
C A be given, and let the Radials B 5, B 6, and the Diagonals A 6, 
and C 5 be drawn, and complete the Perſpective Square 3, 2, 5 6. 

2. Draw the Diamctrical 5, 4; and C 1 thro' the Interſection of 
the two Radials B 6, and B 5, with the Lines C 7, and A 7. allo the 
direct Ray B 7. 

This done, draw 1 4; 1, 7; 4, 4; 4, 7; and they'll complete the 
Perſpective Appearance or Square 1 4 4 7, Which repreſents the Geo- 
metrical Square 74. 

3. Draw 48, de, c 9, and 8 9; and they'll complete the Perſpective 
Appearance or Square 4 © 8 9; which repreſents the Geometrical 
Square e % 0 S. 

4. Draw t e, e 1, 1 , and ut, and they'll complete the interior Per- 
ſpective Square # e I which repreſents the Geometrical Square 

r 1 g. | 

Laſtly, The Geometrical circumſcribin Square is repreſented by 
the PerſpeQive Square 2, 3, 5 6, and thus do theſe inſerib'd Squares 
appear, being ſeen in a direct View as requir'd. | 

; Secondly, For the oblique View. 

1. Let the Geometrical Squares g f w , e E x, Ire, and i n 
per be given as before, and let B be the given Point of Sight, and 
A C the given Points of Diſtance, and draw the Radials B g, Be, B f, 
and Diagonals A 7, C g, and proceed as follows. 

Draw the Lines e C, e A, and c C, 4 A and they complete the Per- 
ſpective Square 7 cd e, which repreſents the Geometrical Square e # & x. 
Again, Draw the right Lines 4, 6; 4, 3; 3, 2; 6, 2; and they com- 
plete the Perſpective Square 4, 6, 3, 2; which repreſents the Geome- 
trical Square 44g. | 

Laſtly, Draw the Lines 8,4, 41; 1 x; and 8 x, and theyll com- 
plete the Perſpective Square 8 4, x x, which repreſents the Geometri- 
cal Square i 7 p, and the Perſpective Square 6 8 g f, the Geome- 
trical circumſcribing Square g F w y. And thus do the given inſerib'd 


Squares appear, when ſeen in an oblique View as requitr'd. 
| O 2 P R O- 
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ROB LEM VIII. 
The preceding Geometrical Squares being given, with two oppoſite 
Angles of the circumſcribing Square, plac'd in a right Line with the 
Point of Sight, to find the Perſpective Appearance, being view'd in 


direct and oblique Views, the Points of Sight and Diſtance being 


given as before. 
Firſt, For the direct View. 
ER AGTICE 
Let the Geometrical Square 1 4, x y be plac'd with its oppoſite 
Fig 40. Angles 2 y in a right Line with the Point of Sight 3, and let the 
Squares 0 4 W u, Pr $7 be inſcrib'd, and let / be drawn thro' 
z, at right Angles to the Line 19, repreſenting the ground Line, 
Make i m and z &, each equal to 4 x, or x 1, and complete the Geo- 
metrical Square m x >, and to it draw the Radials 3 &, 3 n, and 
Diagonals 4 é, and 2 m, (the Points of Sight and Diſtance being 
firſt determin'd at Pleaſure) and complete the Perſpective Square 4 9 
n, which repreſents the Geometrical Square & m x S. : 

2. Draw the Radial 3 z, and the Diametricals 4 z, 2 1. : 

3. Draw the right Lines 6, 7, 4; and they will complete the Per- 
ſpective Square h 6 7 i, which repreſents the Square 2 4, 1 . Again, 
Draw the Lines ef; eg; bf hg; and they'll repreſent the Geo- 
metrical Square 0 q W u. 

4. Draw the Lines © #1, c 4, a m, m u, and they'll complete the Per- 
ſpective Square mm nc a, which repreſents the Geometrical Square. 7 
t, and thus do the inſerib'd Squares appear, being ſeen at an Angle 
in a dire& View as requir'd. 

Secondly, For the oblique View. 

1. Let the Squares i h x S, #57 y, mot w, and n Vu, be 

given as thoſe of the direct View, and let the Point of Sight 2, and 

Fig. 41. Points of Diſtance x 3, be given at Pleaſure, and let the Radials 2 h, 
2 7, and Diagonals 3 + and x f be drawn, and complete the Per- 
ſpective Square 5 4, % i, which will repreſent the Geometrical Square 
h i x z. Alſo draw the Radial 6 # from the Point of Sight, thro' the 
Interſections of the Diagonals to the ground Line at , and the Dia- 
metrical g 8, thro' the d Point of Interſection alſo. 

2. Continue up the Sides y 7 and , to the ground Line & and 4, 
and then laying -a Ruler from the Point of Sight 3, to the Points / 
and u, draw the right Line g 6, and 8 2; alſo from the other Point of 


Diſtance 1, to the Points # &, draw the right Lines 8 6, and g u, which 
com- 
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complets the Perſpective Square 8 6 # g, which reprefents the Geome- 
trical Square 72s 7 y. | 

3. Complete the Perſpective Square 7 6 4 e, which reprefents the 
Geometrical Square 92 0 # w. Laſtly, Draw e $3 Eg F ͤ 1 
and they complete the Perſpective Square e g 4 %, which repreſents 
the Geometrical Square 2 Þ q un. And thus do theſe inſerib'd Squares 
appear, being ſeen in an oblique View as requir'd. 

Having thus ſhewn the various Methods of repreſenting parallel 
Lines within Squares, Squares concenterick and inſerib'd, view'd either 
at an Angle or Front, both directly and obliquely, I am affur'd that 
the Learner cannot be at a Stand in any Operations of the like Na- 
ture, and therefore for his Exerciſe have given him the Figures 42, 
43, 44, 45. 46, 47, 48 and 49 for his Exerciſe, without any thing 
more than the ſeyeral Lines requiſite thereto. 

PROBLEM -Iz. - 

A Parallelogram being given, with the Points of Sight and Dt- 
ſtance, to find its Perſpective Appearance, in an oblique View. 

PR 

1. Let the Parallelogram / o m u, be given, and let one Side thereof, 
as Jo, repreſent the ground Line. 

2. Continue out the Ends of the Parallelogram /m, and 0 to p, 
and 9. and complete the Geometrical Square J q P, and draw the 
Diagonal / p. Let & be the Point of Sight, and the Points @ and e 
the given Points of Diſtance, and draw the Radials 6% and 6 /, allo 
the Diagonals @ J and co, and complete the Perſpective Square 4 f / 9, 
which repreſents the Geometrical Square 4% q p. 

3. Draw the prick'd Line & r from the Point &, where the Diago- 
nal / cuts the Side of the Parallelogram m2 7. 

4. Lay a Ruler from 6 t) &, and it will cut the Diagonal o % (which 
repreſents Þ /) in i, then will the Poirt 4 repreſent the Point , and 
if thro' the Point z you draw tac right Line, or Diametrical e g, it 
will complete the Perſpective Parallelogram 4 F e g, which repretents 
the Geometrical Parallelogram / o u, being ſeen in an oblique View 
as requir'd, | 

D. But if the Parallelogram /o m had been plac'd at # f q p, 
then its Perſpective Appearance in this View would would have been 
the Perſpective Parallelogram ati il, which is thus found. 

Where the Side of the Parallelogram x x interſects the Diagonal in 
the Point Ss, draw up the right Line 5 h parallel to o ; then lay- 


me 
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ing a Ruler from , the Point of Sight, to Vin the ground Line 40, 
it will cut the Dia: zonal co in x; and if the Diametrical or right Line 
1 f be drawn thro' the Point 5 it will complete the Perſpective Pa- 
rallelogram S = / o, which is the Appearance of the Parallelogram 
ut q p, being teen in oblique View as requird. 

Nov ſeceing that there's the very tame Lines us'd in every of 
the oblique Views, in direct Views, which has been ſufficiently ſhewn 
in the ſeveral Examples hereof, I ſhall therefore for the future omit 
the Explanation of the oblique Views, and give their Repreſentations 
with their reſpective Lines only; for Repetitions now are rather in- 
jurious than inſtructive to the young Learner, who by this time muſt 


be tolerable well inform'd of the Nature of ſuperficial Perſpective. 


EROBLEM KK. 

The preceding Paratlelogram being given with the Points of Sight 
and Diſtance, to find its Perſpective Appearance in a direct and oblique 
View to one of the Ends thereof, 

For the direct View. 
el. 

1. Let the Parallogram & + 40 be given, and let one End thereof as 
h be plac'd in the ground Line g i. with its centeral Line S x di- 
rectly oppoſite to the Point of Sight &, which is ſuppoſed to be at Plea- 
ſure, as allo the Points of Diſtance 4 and c. 

2, Make 14% g, eich equal to; one of {the longeſt Sides of the 
Parallclogram, as + J, or E o, and complete the Geometrical Square 
g m &, and draw the Radials 6 g, 6 i, and Diagonals c g, a z, and 
complete the Perſpective Square 4 f g 7, which repreſents the Geome- 
97 8 Square g # & mm. 

Lay a Ruler from the Point of Sight &, to the two Angles of the 
an ie u & b, and draw the Radials e % and z “, which will 
complete the peripective Parallelogram e 1 4, which is is the Per- 
ſpective Appearance of the Geometrical Parallelogram k hb 01, been 
{cen in a direct View as requir'd. 


Fig. 53 is the tame Parallelogram ſeen in an oblique View as there 
repreſented, 


ROB LEM XI. 
A Pentagon being given, with the Points of Sight and Diſtance, to 
find its Perſpective Appearance in a direct View with one Side in front, 
cutting the principal Ray at right Anglcs, 


1. Let 
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1. Let the given Polygon Fig. 56 begos w y, and let os gxy 
repreſent the ground Line. Alſo let the Point & be the given Point 
of Sight, and c a, the given Points of Diſtance. 

3. Complete the Geometrical Square #2 P t, with its Diagonal 
n t, and its Sides will be equal to s g, and draw the Radials & , and 
p, and the Diagonals c and 4 ; and complete the Perſpectiye 
Squares Fe 2 p: and thus are we prepared for the Work in hand as 
tollows. 

4+ Draw the Line 5 %, and from the Point r, where the Line s 4 
cuts the Diagonal m t, draw up the right Line 7 & parallel to mz 5. 

5. Lay a Ruler from the Point of Sight 6, to the Point &, and where 
it meets the Diagonal c in ⁊, draw the Diametrical z h g. 

6. Draw the 1ight Lines 47, d g, 24, gu, and they complete the 
Perſpective Pentagon dz g Ju, which is the Perſpective Appearance of 
the Geometrical Pentagon 9 s q x y as required. Fig. 55 is the ſame 
Pentagon as it appears in a oblique View. 

PROBLEM XII. 
The ſame Pentagon being given, with the Points of Sight and Di- 


Fig. 564 


ſtance, to find the Perſpective Appearance in a direct View, with one 


of its Angles placd in a right Line with the Eye and Point of 
Sight. 

: PRACTICE 

1. Let 04s be the given Pentagon with its Angle y plac'd op- 
poſite to the Point of Sight &, and let S x be plac'd as to be biſected 
in y. 

Inſcribe the Pentagon in the Parallelogram #2 e x, and make m 1” 
the ground Line. 

2, Let B be the given Point of Sight, and A C the Points of Di- 
ſtance and draw the Radials B , B and Diagonals A M and Cx, 
and complete the Perſpective Square cH4m . (3.) Draw the right 
Line w s, and from the Point x, where tis interſected by the Diagonal 
m x, draw the right Line x 2 parallel to 2. (4.) Lay a Ruler from 
b to 2, and it will cut the Diagonal c in h, thro' which Point draw 
the Diametrical / z, then will / z repreſent w 5 in the Geometrical 
Square 7 7 > x. 

5. Draw the Radials 4 o, & 9, cutting the Traverſe e % in 4 and 6. 
Then drawing the right Lines 4 ½% J p, p i, ib, and they will com- 
plete the Perſpective Pentagon 40 ib, which is the Appearance of 
the Geometrical Pentagon 0 q w £ y, being ſeen at the Angle * 4 

ire 


Fig. 54: 
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direct View as'requird. Fig. 57, is an oblique View of the fame Pen- 
tagon ſeen at an Angle as before. 

PROBLEM XIII. 

A Hexagon being given, with the Points of Sight and Diſtance, to 
find its Perſpective Appearance, being ſeen in a direct View with one 

ſide in front cutting the principal Ray at right Angles. 
PRACTICE. 

1. Let {mp gs r. Fig. 58. be a given Hexagon, and let one 
Side thereof as Im, repreſent the ground Line, continu'd both ways 
to # and o, making 0 equal to q , and then completing the Par- 
allelogram # 0 # u. draw the Diameters Þ q x a, and the right Lines 
41 and mn v. 

2. Let the Points 4 & c be the given Points of Sight and Diſtance and 
draw the Radials & þ o, and Diagonals c, and à o, and complete the 
Perſpective Square 4g o. 

3. Lay a Ruler from & to and m, and draw e / h m, then will eh 
repreſent /r. Draw 1 & parallel to 4 g, thro' the Point of Interſection 
of the Diagonals A cutting 4 M in z, and g o in &. 

Draw the right Lines e z, 2 4, þ &, and m, and they complete 


the Perſpective Hexagon as requird. Fig. 59, is an oblique View 


of the ſame. 
| ESOBpBL EM. XIV. 


The ſame Hexagon being given with the Points of Sight and Di- 
ſtance, (as before) to find its PerſpeQive Appearance being ſeen in a 
direct View at an Angle oppoſite to the direct Ray of Sight, as 


Fig. 60. 
ere. 

1. Let the given Hexagon be * X #4 3 i 6 placd with one of its 
Angles as 7 in the ground Line 2 9, and its Sides # 7 and x 3, per- 
pendicular to the ſame. Continue z # to the ground Line in , as alſo 
3 x to g. Likewiſe x 3 to 4, and u i to 8, making 2 8 equal to # p. 
and 3 4, equal to x ; then will the Line 8 4, paſs by the Angle 
x 6 3. and draw one of the Diagonals of the Parallelogram, as 9 8. 

2. Draw the right Line à x, and z 3; cutting the Diagonal 9 8, in 
the Points w E, from which draw up the right Lines w z, and S, 
to the ground Line 4, and parallel to the Side 8. 

Let the given Point of Sight be &, and Points of Diſtance 4à and 
c; alſo let the Radials & p, & r, and & q be drawn, and the Diagonals 
c þ anda g, and complete the Perſpectiye Parallelogram 4 e p 4, which 


repreſents the Parallelogram Pp q 8 4. 
4. Lay 


Fig. 56 J 


PR * 


— S as 


. 
* 
- 
1 
. 
as 
3 
1 
==” 
# 4 
1 
„eee ee 
1 
4 
0 
1 


Fes J. 


4 


Perſpecirve made caſy. 105 


Lay a Ruler from the Point of Sight & to t, and it will cut the Di- 
agonal PC in o, thro' which Point draw the right Line g h parallel 
to d e, cutting the Radials 4 % in g, and e g in h. 

5. Lay a Ruler from the- Point of Sight 6 to x, and it will cut the 
Diagonal p c in i, thro' which draw the right Line / n, cutting 4 P 
in, and e gin m. 

6. Draw the right Lines Fg, F b, r 4, r m, and they complete 
the Perſpective Hexagon fd lr n, as requird. Fig. 61 is an 
oblique View of the ſame Figure, PS 

| PROBLEM XV. 

A Septagon being given, with one of the Angles placed directly 
before the Eye, to find the Perſpective Appearance, the Points of 
Sight and Diſtance being given. 3 

I. Let the given Septagon be r y x, 4, 6, 7 8; with one of its 
Angles, (as 7) placed in the ground Line 2 u, and its Diameter r A 
perpendicular thereto. 

2. Make 7 u, and r x, each equal to h 6, or h 4, and continue 
7, 8, to 9 B, making A B, A g, equal to r , r #, and draw # 9, 
# B, which completes the Parallelogram # « 9 B. 

2. Draw the Diagonal « 9, and the right Lines y x 4, 6; cutting 
the Side # g in Zand 4; the Side « Bin x and 6; and the Diagonal 
#g inn and 5; and draw up the Parallel Lines 5 p, u 4, it and 
7, 0; from the Points 7, 5, * and z. 


Fig. 62. 


3. Let D be the given Point of Sight, and C E the given Points 


of Diſtance, and draw the Radials D , D u, and Diagonals C , and 
E u, and complete the Perſpective Parallelogram g f u u. 

. Lay a Ruler from D to s, and it will cut the Diagonal # E in 
d, thro' which Point draw the right Line & e parallel to the Traverſe 
| 5 F. Then lay a Ruler from D to the Point r, and it will cut the 

iagonal # E in c; make 2 à equal to & c, and draw the Lines 5 4, 
h c, and they will repreſent 1 y, 7 #, in the Geometrical Parallelo- 
gram##g9B 

5. Lay a Ruler from the Point p in the gronnd Line # A to the 
Point of Sight D, and it will cut the Diagonal » E in &, thro' which 
draw the Line 4% 7 parallel to the ground Line # , (then will the 
Point J and z repreſent the Points 4 and 6 ) and draw the Lines @ / 
and c i, which repreſent the Lines „ 4 and 26. 

6. Draw the Lines Jo, and i 3, and the Figure hciqo 4 will 
be the Perſpective Scptagon required. Fig. 63 is an oblique View 
of the ſame Figure. 

P P R O- 
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PROBLEM XVI. 

The ſame Septagon being given, with one of its Sides placed at 
right Angles to the direct Ray, to find the Perſpective Appearance 
thereof, the Points of Sight and Diſtance being given. 

are E. 

Let the Septagon 7 P, 8, 5, 4, x, be given, with one of its Sides 
(as 4 ) placed in the ground Line w . | 

2. Draw the Diameter Y 4; and the right Lines D 6 and wo 1, pa- 
rallel thereto, at the Diſtance of 4 10, and 4 x; and complete the 
Parallelogram w PD, 1 6, and draw its Diagonal D x. 

3. Draw the Lines x 10, and >= 5, cutting the Diagonal in the Points 
9 and . Then from the Points g y =, draw up che Lines 9p c, 
z 4 parallel to 4 4, which terminate in the ground Line at p hf. 

4- Let B be the Point of Sight, and A C the given Points of Di- 
ſtance, and draw the Radials B w, B D, and Diagonals A D, and C , 
and complete the Perſpective Parallelogram a 4 w D. 

5. Lay a Ruler from the Point of Sight B, to the Point p in the 
ground Line, and it will cut the Diagonal w C in e, thro' which Point 
draw the right Line g u, cutting the Radials B win g, and B D in u. 

6. Lay a Ruler from the Point of Sight B, to the Points s 9, and 
it will cut the Traverſe a d in b and c, then drawing the Lines g &, 
and cn, they being taken with hc, will repreſent the Sides x 9, q 5, 
and p ro, of the given Septagon, 3, %, 10, 5, 4, Z, æ. 

7. Lay a Ruler from the Point of Sight B, to the Point 5, in the 
ground Line w D, and it will cut the Diagonal w C in &, thro' which 
Point draw the right Line / mz, alſo from / in the ground Line to B, 
lay a Ruler and it will cut / in u, and make F i equal to F u. 

Laſtly, Draw the Lines 2 g, i n, n b, h i, and they complete the 
Perſpective Septagon as requir'd. Fig. 65 is an oblique View of the 
lame. 

PROBLEM XVII. 

An Octagon being given, with one of its Sides plac'd in the ground 
Line, to find the Perſpective Appearance thereof, in an oblique View, 
the Points of Sight and Diſtance being given. 

PRACTICE. 

I, Let the Octagon m 0 fw z, 2, 1 q, be given, with one of its 
Sides laced on the ground Line J, with its Diameter # & perpendi- 
cular thereto. | 


2. Make 


Perſpeclive made eaſy. 107 

2. Make 2 ; 2 I; n 4; 11, cach equal to j æ , the Semi-dia- 
meter, and complete the Geometrical Square / PF 14, and draw its 
Diagonal / 1, alſo the right Lines 47, 1 w. 

3. Let the Points 6, 5, 7, be the given Points of Sight and Diſtance, 
and let the Radials 6 J, 6 p, and the Diagonals 7 4, 5 p be drawn, 
and the Perſpective Square 8, 9, / be completed, 

Lay a Ruler from the Point of Sight 6, to the Points w t, in 
the ground Line, and it will cut the Trayerſe 8, 9, in @ and &, and 
the Diagonals in 4 c, 1 K. | EN 

5. Draw the right Line c V, thro' 4 and e; and g 5, thro' i and &, 
then will the Points a 6 ft w þ e be the angular Points, and if 
the right Lines” c, 6 f, h t, and g w are drawn, they will complete 
the Perſpective Octagon or Appearance of the Geometrical Octagon 
given, as requir'd. | 

P ROB LE M XVIII. 

The ſame Octagon being given, with one of its Angles in a direct 
View to the Eye, to find its Perſpective Appearance, the Points of 
Sight and Diſtance given. 

RNA | 

1. Let the given Octagon be ; n m/ q p o | m, inſcrib'd in the 
Geometrical Square þ & ws, and then making one Side of the Square 
the ground Line (as 5 &) the Angle 2 will ſtand in a direct View as 

ven. 
” 2. Draw the Diagonals H , and & ww, and from the Points # p, and 
m o, draw the Lines r and m o, terminating in the ground Line, at 
” 0, | 

3. Lay a Ruler from the Point of Sight y to the Points 7 o, and it 
will cut the two Diagonals in 7 4, » 4; then drawing f parallel 
to the Trayerſe thro' the Interſection of the two Diagonals at B, it 
will cut the Radials y h in f, and y kin g. | 

Laſtly, The right Lines 4; 4 f; fa;ai;zin;ng; gr; and . 
being drawn, they will complete the Perſpective Octagon as requir'd, 

PROBLEM X. 

A Circle being given to repreſent its Perſpective Appearance, having 
the Points of Sight and Diſtance determin'd. — ES 

Circles are uſually deſcrib'd upon a given Center, by the Help of a 
pair of Compaſſes, Line, Sc. when repreſented in Plano, vig. Geo- 
metrically, as A F O K. Fig. 70. But when they are to be repre- 
ſented Perſpectively, as a fo & (in the upper Part of the fame Figure) 
then they cannot be perform'd in that manner, but by a Number of 

11 | | certain 
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certain Points, which terminates the Circumference thereof, as will 
now be cxhibited in this Problem. 

But, before I proceed thereto, it will not be amiſs, if I ſhould, in the 
61ſt Place, ſhew how any Circle may be very caſily deſcrib'd, having 
the Diameter given, without any Regard being had to the Center, as 
foliows. 

Let it be required to deſcrile a Circle, whoſe Diameter ſhall be 
equal to A B, without having any Reccurſe to its Center. 

1. Make a Geometrical Square (as / 5 D E) with each of its Sides 
equal to the given Diameter. 

2. Divide each Side thereof into any Number of even equal Parts, 
as 4, 6, 8, 10, 12, 14, 16, Sc. In this Example I have divided each 
Side thereof in 8 equal Parts, viz. The Side / D, at the Points 4 6 c, 
P de lz; the Side / 5, in the Points 0 5g, A2 3 4; the Side 5 E 
in the Points o, g, 4, B, 2, 3, 4. 24 Qi 7 g E, and the Side D E 
in the Points o P 9B 2 3 4. 

3, Diſtinguiſh he Middle of each Side, as the Points A P Q and B, 
by particular Marks or Letters, or rather by drawing the two Diameters 
AB and PQ, which will divide the Square into 4 equal Parts. 

4. Draw the right Lines P o, d c, e 9, and F A, and their Interſecti- 
ons will generate or form one fourth Part of the Circle requir'd; then 
going thro” the like Operation with the other three Parts of the Square, 
you will have completed the whole Circle, without any Recourſe to a 
Center as required, 

&> Note, That the more your Diviſions are in Number, the exacter 
your Work will be. 

By obſerving this Method of deſcribing Arches, you will be led 
into a very caly Method of delineating the ſame Figures Perſpective- 
ly, as following, 

1, Let e 4 / 5 be the Perſpective Square, or Repreſentation of the 
Geometrical Square 5 D E, wherein let the Diagonals e 5 / 4 be drawn. 

2. The Side / 5 being divided into 8, Sc. equal Parts at the Points 
05q A 23 4, draw the Radials ma C22, 3 % and y x, 
cutting the Diagonals in the Points x x, Gc. 

Then drawing right Lines thro' every reſpective Interſection of the 
Diagonals, as fc nb, ma BA, g7,h6, 48; they will divide the 
Sides e I and d 5, each into 8 equal Parts perſpectively, at the Points 
khgBmnf,ande ba A 68 Ff. 

And ſince that a great Number of Lines do ſometimes confound 
young Beginners, therefore the aforeſaid Points of the four Sides of the 


Per. 
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PerſpeXive Square e 4 J 5, are repreſented by the Perſpective Square. 


DEed, to which the very fame Letters are fix'd to the Diviſion of 
each Side reſpectively, but the Radials and Diametricals by which they 
were determin'd are left out, that the Effect of theſe interſecting Lines 
may the more plainer appear. 

This being underſtood, begin, as in the Geometrical Circle, and draw 
the right Lines B &, 2 h; 3g; 4B; which will complete ; of the Per- 
ſpective Circle B B AC. Again, Draw the right Eines. A x, 4 w, 6 
u, and c C. alſo Cf t n,sm, and r B. Laſtly, Draw B 3, 4 7, P 6, 
and 0 A, and thus will you have deſerib'd the Perſpective Circle BB 
A C, which is the Appcarance of the Geometrical Circle 'ArP QB, 
being ſeen with the Points of Sight H and Diftance I & as required, 
The other Circle in the Perſpective Square 5 K E L is tie very ſame 
Circle, having its Points of Sight and Diſtance plac'd further from the 
ground Line 5 E than H I from the ground Line D E. 

Here note, That if you divide the Side of the oblique Square X Z 
D J, in the ſame Manner, and proceed as herein deliver d, the Inter- 
ſections of the ſeveral Lines will truly repreſent the Circle PB A Qin 
that oblique View And ſince that it will very often occur in Practice, 
as 'when you are to repreſent Circles in Plans of Gardens, Buildin 
Sc. therefore regard this well, and be well acquainted therewith, for 
tis of adnurable Uſe, as hereafter will appear. | 

Now, altho' Circles may be thus perſpeQively repreſented by Inter- 
ſections of right Lines, and might be a ſufficient Direction without fur- 
Rules, yet, as this Method is entirely new, I will therefore alſo ex- 
hibit the old Method us'd by moſt Mafters, as following. 

A Circle being given, with the Points of Sight and Diſtance aſſign'd 
to repreſent the ſame perſpectively in a direct View. 

x. Let the given Circle be K A F O, inſerib'd within the Geome- 
trical Square 1, 2, 3, 4. | 

2. Continue on the Side 4 K 2, to 4 in Fig. 73, and 3 F , to B 3, 
making 2 4 equal to 2 K, and 1 B to 1 F, and draw the right Line 
B 3, which will be parallel to the Side of the Square x 2. 

3. Biſect this laſt produc'd Line in o, and on o, with the Radius or, 
deſcribe the Semi-circte 4 Z L, and divide the Arch thereof into any 
Number of even equal Parts, as 8, 10. 12,.14, 16, Sc. In this Ex- 
ample I have divided it into eight equal Parts, at the Points y x 
19 S u . 

4. From theſe laſt divided Points y x e « , draw right Lines 
to the right Line L 4, (which repretents the ground Line) parallel to 

| | 0 S. 
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0 S. This done, and the Points of Sight and Diſtance being deter- 
min'd at A B D, draw the Radials B 4, B L, and the Diagonals A 
4, D L., and complete the Perſpective Square 1, 2, 4 L. 

5. Lay a Ruler from the' Point of Sight B, to the ſeyeral Points E 
4 4% g f and L in the ground Line L 4, and draw up the Radials 
E i, 4 4 n, d In, o a, g p c, F h a, and Lg e. 

6. Through all the Interſections of theſe laſt drawn Radials, with 
the- Diagonals, draw all the reſpeQive Diametricals, and their Points of 
Interſection ac a efghpolgbhkim u, will be the ſeveral Points 
thro' which the Curve of the Circle muſt -paſs, being trac'd with an 
even Hand, ſo as not to make any Angles therein; and thus is the 
Perſpective Appearance of the Geometrical Circle A K F O completed, 
after the old Method of Sebaſtian Serlio, and other eminent Maſters 
of Perſpective. 

x PROBLEM XX. 

Two concentrick Circles being given, with the Points of Sight and 
Diſtance, to find the Perſpective Appearance thereof. 

ERACATICHE | 

x, Let the given Circles be thoſe of Fig. 70, and let the external 

Circle be inſerib'd in the Geometrical Square 1 2 3 4. 
2. Continue 13 to 4, and 2 4 to r, making 3 3 equal to F 3, and 
4 7 equal to K 4, — then drawing q 7, biſect it in 6, whereon, with 
the Diſtance B P deſcribe the Semi-circle 3 P., as in the preceding 
Problem. | bl 

3- Becauſe the given Diſtance of the parallel Circles, is x o, there- 
fore make PD equal thereto, and on & with the Radius 6 4, deſcribe 
the Semi-circle @ P, and divide its Circumference into any Number 
of even equal Parts, as 8, 10, 12, 14, 16, Sc. In this Example 1 
have divided it but into 8, at the Points AB CDE F G. 

4. From the Points AB CD E F G, draw right Lines parallel to 
D 6, cutting q r, (which repreſents the ground Line) in the Points 
SX wa. Then having the Point of Sight B, and Diſtance A C, 
determin'd, draw the Radials B 4, B 7, and Diagonals A C 7, and 
complete the Perſpective Square 4 / q r. 

5. Lay a Ruler from the Point of Sight B, to the ſeveral Points in 
the ground Linea y S * , wa xs, and draw the Radials 4 b, c, 2 
, * dbe,uf, wee and 5; and where theſe Radials inter- 
ſect the Diagonals, draw diametrica! Lines (repreſented in the Figure 


by the prick d Lines) and theſe Interſections are the Points thro which 


the Circle muſt paſs, as in the laſt Example. 


'This 
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This Circle here deſerib'd being the Perſpective Appearance of the 
leſſer Circle, we muſt, to deſcribe the greater Circle, proceed as deli- 
ver'd in the preceding Problem. | 

Perhaps it might been expected that I ſhould have gone through 
with the Operation of the outer Circle; but in Conſideration of the 
Confuſion that would have been caus'd by the many Lines, I there- 
fore thought it much the more inſtructive, to repreſent them in two 
{eparate E IgUres. 

PROBEEM XXL 

Two concentrick (or parallel) Octagons being given, to find their 
Perſpective Appearance in a direct and oblique View, having the Points 
of Sight and Diſtance given. 

PRACTECE | 

t. Let the given Octagons be ys HIGFDC, ys and NOS x 
Ta VP, | 

2, Continue the Sides H I G F and D C both ways, until they inter- 
ſe& one another in the Points A B E K; alſo continue the Sides of 
the leſſer Octagon N O, S x, Y X, and UP both ways, until they 
meet in the Points L M W Z, and draw the Diagonals B E and A K. 

3. Let A B repreſent the ground Line, and let the Points 3 2 4 be 
the given Points of Sight and Diſtance, and draw the Radials 2 A, 2 B, 
and Diagonals 3 A, 4 B; and complete the Perſpective Square PO 
AB. 

4. Draw the right Line P S, and it will cut the Diagonals in QR. 
Then from the Points Q R draw the prick'd Lines Ru, Q », parallel 
to A E and BK, up tothe ground Line AB. In like manner continue 
on the Side U P to r, and x Sto r, and laying a Ruler from the Point 
of Sight 2, to the Points 7 # u in the ground Line A B, draw the 
Radials 1,9 2, 4 3, and # 4, cutting the Diagonals AP and OB in 
the Points d e, 6 f, 7 5, and 4 rx. 

5. Thro' the Points 4 e, draw the Diametrical 4 e, cutting the 
Radial # 2, 4 3, in the Points 8 m; allo thro' the Points 6 Ff draw the 
Diametrical Y e cutting the Radial 7 1, f 4, in the Points e and 5h . 
Likewiſe, thro' the Points 5, 7; draw the Diametrical + z, cutting the 
Radials r x and # 4 in the Points h i, and thro the Points 4 f draw the 
Diametrical 4 1, cutting the Radials à 2 and 13 in. 3 2. 

Laſtly, To the Points 3 2, 1% mg eh, draw right Lines, and 
they will complete the Perſpective Octagon 32, i h mg e h, which re- 
preſents the leſſer Octagon NOSxY XU P. 


Then 
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Then, to complete the great Octagon without the leſſer, proceed as 
deliver'd in Problem XVII. | 

As I have now exhibited and made familiar, by great Variety of Ex- 

amples, all the uſeful Rules of ſuperficial Perſpective, by which the 
young Learner may readily repreſent any kind of Figure whatſoever, 
T'ſhall now conclude this Section with four Examples for Practice, viz. 
two Plans of Gardens, and two Plans of Buildings, which will be 
celightful in their Operations, nd give a true Taſte of all ſuch 
Works. 
I have omitted to deſcribe the manner of their Operation, with re- 
ſpect to their being perform'd by the tame Rules as before delivered, 
as is apparent by the ſeveral prick d Lines transferr'd from the Geome- 
trical Plan to the Perſpective Plan, which determine the Termination of 
every reſpective Line and Angle. 

It is to be obſerv'd in all Works of this kind, that the farther you 
place the Points of Sight and Diſtance from the ground Line, the better 
your Work will appear, and eſpecially the Points of Diſtance, 

But, in this Example, I have plac'd the Points of Diſtance very near 
to the Point of Sight, (and indeed much too near) that the young 
Student might the better ſee the Effect, and thereby, in other Works, 
know the better how to place them to his own Deſire. 

Now obſerve, that this Method here laid down for this direct View 
is to be underſtood and praQtis'd in all oblique Views, as has been al- 
ready very fully declar'd in the preceding Problems ; therefore, hay- 
ing Regard but to the manner of placing your given Plans in Geome- 
trical Squares, when they are not ſquare of themſelves, you may with 
Pleaſure, by their Diagonals, repreſent with great Accuracy all the ſe- 
veral Parts thereof, according to the true Rules of PerſpeQiye, as re- 


quird, 


SECTION IV. 


Of ſolid Perſpettive. 


Of the manner of repreſenting ſolid Bodies, as they appear to the 
Eye, in any View and Diſtance aſſign d. 


PRELIMINARIES. 
4. 12 repreſent erect ſolid Bodies, is no more than to repreſent 
an 


infinite Number of Superfices, or rather Plans thereof laid 
one 
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one on another. Thus a Cube is no more than an infinite Number of 
Geometrica! ſquare Superfices laid one on the other. (But by the 
Way, altho' our Geometricans do not allow « Superfices to have Thick- 
neſs or Depth, yet here tis neceſſary to conſider every Plan thus faid to 
be laid one on another, to have a ſmall Thickneſs, as of Paper, Sc.) So 
likewiſe a Cylinder, or Column, is rais'd by an infinite Number of Cir- 
cles laid as aforeſaid. 

2. Before any Solid can be rais'd, the Plan thereof muſt be given 
and repreſented perſpectively, as here taught; and then Lines bein 
drawn perpendicular to the Horizon from the Extreams thereof, — 
terminated with their reſpective Heights, will repreſent the Solid re- 
quir'd. Thus to repreſent a Cylinder, or Column, is no more than 
firſt to put its Baſe or Plan in Perſpective, and from its Extreams raiſe 
Perpendiculars, terminated with their refpective Heights, as aforeſaid. 

3. The finiſhing of the Heads, or upper Parts of Cubes, Cylinders, 
Columns, gc. is no more than to repreſent the Form of its Baſe at 
the given Height requir'd, be it either below, level with, or aboye the 
Eye. But as Columns are of leſs Diameters at their Tops than at their 
Baſes, therefore to complete the upper Part of a Column, you muſt 
perſpectively deſcribe a Circle of the ſame Diameter at the given 
Height, as is equal to the Diminution of the Column given. Theſe 
Preliminaries being underſtood, we may proceed to the practice fol- 
lowing, which is vaſtly eaſy, and will enable you to repreſent the true 
Perſpective Appearance of any Structure with great Exactneſs and 
Delight. | 

PROBLEM L 

A Cube with its Situation, Points of Sight and Diſtance being given, 

to repreſent its Perſpective Appearance in a direct and oblique View. 
PRACTICE. 


Firſt, For the direct View. Plate 15. 


1. Let the Square ? , u x be the Geometrical Plan of the given 
Cube ar bs tu, and 4 bc the given Points of Sight and Diſtance. 

2. Draw the Diagonals @ f cu, and the Radials b & u, and com- 
plete the Perſpective Square Þ 4 n. 

3. Since the hither Side or Front of every Object that ſtands direct- 
ly to the Eye muſt be made Geometrically true by a Scale of equal 
Parts, therefore on the ground Line # # raiſe the Geometrical Square 
b s t u, and from its Angles 4 s draw up the Radials & 6, 6 s. 

4. From the Angles p q draw up the Lines p 2, q r, interſecting 
the Radials & 6, &, in 4 and 7; then drawing the right Line @ r, the 


Q | Cube 


Fig. 2. 
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Cube is completed as required. For the Perſpective Square @ 1 b s is 
the upper Face thereof, the ſmall Geometrical Square 47 P 4, the Side 
oppoſite to the Front 6 s f A, and the Perſpective Squares 4 & pt, and 
1 5 qt are the two oppoſite Sides, 

Now ſeeing that the Squares laſt mention'd fall within the Limits of 
the Front 4s f u, and upper Face ar bs, it is therefore that they 
are eclips'd by them and can't be ſeen. Hence 'tis evident that when 
the Eye is placd above the Cube, and in a centeral Poſition to one 
Side direct thereof, it can ſce no more than two Sides at the 
moſt; and when the Eye is ſo depreſſed, or the Cube rais'd, that 
the upper, or under Surface thereof lies in the Horizon, as tRe Cube 
678946 ce] ñ then there can be but that one Face of the Cube ſeen, 
which cuts the direct Radial at right Angles, and again the ſame 
happens in every Degree of Height contain'd in a Cube, For until 
the Eye is raisd or depreſs'd above or below the upper or under Sur- 
faces of a Cube, there can be but one Side ſeen; but the Moment 
that the Eye aſcends or deſcends above or below the upper or under 
Sides thereof, the top or upper Surface, or bottom or lower Surface in- 
ſtantly appears. 

And what is here ſaid with reſpe& te the Appearances of the up 
and lower Surfaces, the like is to be underſtood of the Sides of a Cube. 
For when the Eye is plac'd, as before, in a direct Poſition to any Part 
of the Cube, neither of the Sides will appear; but the Moment that 
the Eye is remoy'd unto the Right or the Left, beyond the Limits of 
the front Lines, the one or other of the two Sides inſtantly. appear, 
and the Cube is then ſaid to be ſeen in an oblique View, as Plate 
15, Fig. 2 and 3, And as there's two Varieties of direct Views, the 
one having a Side direQing oppoſite to the Eye, as Plate 15, Fig. 3, 
and the other an Angle in the fame Poſition, as Fig. 5; fo there's alſo 
the ſame Variety of oblique Views. For, firſt, they may be ſcen ob- 
liquely with a Side in front, as Fig. 2 and 4, or they may be ſeen 
with an Angle in front, as Jig, 6 and 7; and when Cubes are thus 
view'd in cither of the preceding Poſitions, the Eye is capable of ſeeing 
three Faces thereof, and is the moſt that can be ſeen in any View 
whatſoever. 

2. For the oblique View. 

1. Let & I mn, be the Geometrical Square or Plan of the given 
Cube to be repreſented, and let à 4c be the given Points of Sight and 
Diſtance. 

2. Draw 
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2. Draw the Radials & &, 6 4, and Diagonals & c, and complete the 
Perſpective Square & h 2 J. 
3. On & , complete the upright or front of the Cube d g & 4, and 
from the Angles 4 g draw the Radials & d, 6 g. | 
4. Draw up the Lines he, and z f, from the Angles 4 1, paral'el 
to 4 , and they'll cut the Radials & 4, & g, in the Points e and . 
Then drawing e F parallel to 4 g, you complete the Perſpective A. - 
pearance requir'd, wherein is repreſented the Top e f 4 g, and Sides 
d e h k, and g f Ii. | 
The Cube Fig 4 is the ſame Cube vicw'd on the other Side, with 
all its Requiſites thereto, as Fig. 3, 
I ſhall now proceed to ſhew the Perſpective Appearance of this 
Cube, when one of its Angles are plac'd in front, as well in an oblique, 
as a direct View. | 


1. For the direct View. Plate 15. 


1. Let the Square m i u p, be the Geometrical Plan, and the Points 
x 4 E, the Points of Sight and Diſtance given, and let & / be the 
ound Line. 
2. Complete the Perſpective Square F V i g, and draw the Radials 
a f, a g, and à i. 3 
3. Make i; e, equal to the given Height of the Cube, (that is to any 
one Side, as m i, a 1 m p, Gc.) and draw the Diagonals e S and e x. 


Fig. F. 


4. From the Points f and g. draw up the Lines Fe and $ d, pa- 


rallel to @ z, which will cut the Diagonals e E, e x, in e and 4, and 
then from the Points c and 4, draw the Diagonals c x and d S, which 
will interſect @ 1 in 6. 

Laſtly, Draw c 6, 6b d, and they will complete the PerſpeQive Ap- 
pearance 3s 37 wherein is repreſented the Top c e 4, and Sides 


ie dig. 
2. For the oblique View. 

1. Let the Square 92 e 0 # be the Geometrical Plan as before, and 
let the Points of Sight and Diſtance be the ſame, 

2. Draw the Radials @ J, 4 &, and Diagonals = &, x 4, and com- 
plete the Perſpective Square 2 4 {+ /. 

3. Upon the Angle e, raiſe the Perpendicular e e, which make equal 
to the given Height of the Cube, (as you before did e i) and from 
the Point c, draw the Lines c @ and c x. 

4. From the Points 4 and i, draw up the Lines 4 b and i g, pa- 
rallel to ce, until they meet the Lines c S and e in the Points 6 
and g. 

Q 2 .- 4. 0 


Fig. 6: 
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5. Draw the Lines & a and g &, interſecting each other in F, and 
they complete the Cube requir'd, wherein is repreſented the Top f 6 
c g, and Sides be de, and cg ei. 

The Cube Fig. 7 is the ſame Cube view'd on the other Side, with 
all its Requiſites thereto belonging. 

Theſe and ſuch like Views here repreſented, are the ſeveral Varie- 
ties in which a Cube may be ſeen, when 'tis ſtanding upon one of its 
Sides for the Baſe, (as all Buildings do.) Bur ſince it may happen, 
that in ſome Works it may be requir'd to repreſent them. lying upon 
an Angle for their Baſe, as Plate 15, Fig. 8. I will ſhew the Method 
of delineating them 1n that Poſition as follows. 

PROBLEM IL 

To repreſent a Cube, lying upon one of its Angles for its Baſe in 
a direct View, having the Points of Sight and Diſtance given. 

le | 

1. Let x x be the ground Line, with the Geometrical Square g e z h, 
placed thereon, with its Diagonal e h perpendicular thereto, and let 
this Square repreſent the hither End or Point of a Cube, lying upon 
the Angle 5. 

2. Let the Point of Sight be 4, and Point of Diſtance &, and let the 
Radials 4 g, à e, and a l be drawn, 4 

3. Draw 4 f thro' the Angle e, parallel to the ground Line x x, 
and laying a Ruler from the Point 4 to the Point of Sight &, it will 
interſect the Radial @ h in c. 

4. Draw the Lines 4 c, and e 5, and they will complete the Per- 
ſpective Appearance required. 

The Cube J m p o, is an oblique View of the ſame Cube, ſtand- 
ing on the ground Line 8 S, which you ſee hath its Angles J “ de- 
termin'd by the continuation af the Lines 4 % and c &, until they 
meet the Radials 2 M and @ 1 in the Points J and &. 

PROBLEM IIL 

To repreſent a long Cube or Parallelopipedon, ſtanding perpendicu- 

lar to the Horizon, having the Points of Sight and Diftance given. 
ER AQCGTICH 

> Under this Figure all kinds of Pillaſters are repreſented, there- 
fore obſerye, that what is here ſaid of a Parallelopipedon, or long 
Cube, the ſame is to be underſtood of a Pillaſter, whoſe Diameters at 
top and hottom are equal. | 

The ſeveral different Poſitions in which an upright Parallelopipedon 


may be plac'd, are exactly the fame as the preceding of the Cube. = 
rity 
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firſt, they may ſtand in a dire& View with one Side to the Eye, as 
Plate 17, Fig. 3. or with an Angle next the Eye, as Fig. 2. 

And ſecondly, they may fl in an oblique View, with a Side © 
an Angle in the aforeſaid manner, as Plate 16. Fig, 8. | 

To delineate the Parallelopipedon in theſe ſeveral Views, I will 
illuſtrate the ſame by Examples. 

EXAMPLE I. 

Let it be required to repreſent in a direct View a Parallelopipedon, 
whoſe Altitude is equal to the given Line D C, and Side of it; Baſe 
to the Line E F, Plate 17. Fig. 3. | 

PNA! 

1. Let z & repreſent the ground Line A B C, the Horizon and 
the Points A B C, the Points of Sight and Diſtance. 

2. Make 1 h, # g, cach equal to half E F, and complete the Pa- 
rallelopain 4 6 g 55 making the Height 4 g. equal to the given 
Height D C. 

3. Draw the Radials, as well Ba B 6, up to the upper Part @ 6, as 
B g and B h, down to the Baſe or ground Line g h, as alſo the Dia- 
gonals A , A b, and C g, C a, and complete the two Perſpective 
Squares a 6c d, and e Fg b. 

Then from the Angles e /, e d, draw the Lines c e, 4 f, and they 
complete the Perſpective View required. 

Now tis obſervable, that as the Side c 4 e Ff, (which is the oppoſite 
Side to 4 b g h) is compriſed within the Limits of @ 6 g b, it is eclips'd 
thereby, and can't be ſeen; ſo likewiſe are the two oppoſite Sides 4 c 
ge, and b 4d f h. Therefore, when a Parallelopipedon is thus ſituated 
there can be but one Side ſeen thereof, as was before declared in the 
like Poſition of the Cube. 

EXAMPLE IL 

Let it be required to repreſent a Parallelopipedon, whoſe Altitude 
and Side of the Baſe is given, with an Angle thereof plac'd in a direct 
View, as Plate 17. Fig. 2. 

1. Let m #0, repreſent the ground Line, C D E the Horizon, and 
the Points of Sight and Diſtance at C D E. Complete the Perſpective 
Square F n p, with its Sides each equal to the given Side S. Then 
on the Points p & f raiſe the Perpendiculars F &, h B, and p f. and 
make each of them equal to the given Height of the Parallelopi pe- 
don XX. | 

2. Draw the upper Radials 4 D, 4 D, and F D, as alſo the Dia- 


gonals @ E, 7 C, Gc. and complete the PerſpeQtive Square 6 B, 4 4 
g „ 
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and thus is the Pillaſter completed, with an Angle plac'd in a direct 
View as required, 


Plate 17. SAaAMPLE HI. 


Hig. 1. 


Let it be required to repreſent the ſame Pillaſter in an oblique 
Vicw, with its Angle plac'd as before. 

1. Let the Angle oppoſite to the Eye be plac'd at o, and then com- 
plere the Perſpectixe Square 5 / m, with its Sides reſpectively equal 
to the given Line Z. 

2. On the Points Y and w, raiſe the two Lines 0 6 and mn x, per- 
pendicular to the ground Line 7 z, and <qual to their given Height; 
then at their upper Parts & 4, draw the Radials A D, @ D, Sc. to the 
Point of Sight D, and complete the Perſpective Square 6 de c in every 
Reſpect as you did the Perſpective Square Yo m. | 

3. Draw the Lines 4 h, o 6, ei, and m, and they complete the 
Perſpective Appearance required. 

EAAMPLE TY. 

Let it be required to repreſent the Pillaſter a 6 4 i m l. Plate 16. 
Fig. 8. in an oblique View, with one Side thereof, as i in the ground 
Line i c. 

1. Let the Geometrical Square z 92 be the Baſe of the Pillaſter, 
the Point A the Point of Sight, and the Line A 8 the Horizon, 

2. Complete the Perſpective Square 1 4 / m, and from the Point 
mn draw the Lines 2 4, m b, perpendicular to z , and each equal 
to the given Height, and draw @ b the Head of the Pillaſter, 

3. From the Points i mn, and @ b, draw the Radials i A, m2 A, and 
4 A, 6 A unto the Point of Sight A, and complete the Perſpective 
Squares i & m l., and abc d; then drawing the Line 4. and e &, you 
complete the Pillaſter required. Now 'tis obſervable, that the nearer 
an Object approaches the direct View, the leſs Quantity of the Side is 
ſeen: For the Side gh of the Pillaſter Peg hs, has a leſſer Ap- 
pearance than the Side & d . of the Pillaſter a 6 di m 4, Ge, altho' 


of the fame Magnitude. 


It is to be obſery'd, that Objects whoſe upper Parts are above the 
Horizon, as the two preceding Pitlaſters, their upper Surfaces cannot 
be ſeen; and when the Top of a Pillaſter lies exactly in the Horizon, 
as the Pillaſter 6, 7, 8, 96 c, Fig. 8. then the upper Surface appears 
but as the right Line 6, 7, 8; but when the upper Part of a Pillaſter 
lies under the Horizon, as w x »y E, then it is viſible, and at no other 


Time. 


P R O- 
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PROBLEM III. 

To repreſent a long Cube or Parallelopipedon lying upon the 
Ground in any View required. 

A Parallelopipedon is repreſented by continuation of a Cube, fir 
made and plac'd in the given Poſition, as follows, 

EXAMPLE L 

Let it be required to repreſent a long Cube, or Parallelopipedon, 
with one of its Sides in an oblique View, and whoſe Length ſhall be 
equal to 4 6. Plate 15. Fig. 4. and Side of its Square to the Height 
2. 6. | 

1. Let the Cube y= 12,35, 6 be given, let & be the Point of 
Sight, and 4 the Point of Diſtance, 

2. Continue the Side 6, 5 to the given Length 46, as alſo 1 2, to 
b, aud complete the Side of the Parallelopipedon 6 2 4 6. 

3. Draw up the Radials 4 %, and 6 &, to the Point of Sight &, and 
then continuing 8 y until it meet the Radial 6 6 in à, it will com- 
plete the upper Face of the Parallelopipedon. 

Laſily, From the Point a, draw the Line à c parallel to & 4, and it 
will cut the Radial 4d in e; or otherwiſe continue on the Line 3 4, 
and it will cut the Radial & in e, then drawing à c, the Parallelo- - 
pipedon is completed as required. 

EXAMPLE II. 

Let it be required to repreſent a Parallelopipedon in an oblique 
View, as the Cube de f g. & / i. Plate 15. Fig. 2. 

1. Let the given Length be / z, and Height & 4, or g , and com- 
plete the End gd / &, 

2. Draw the Radials 6 4, & k, & g, and & 4, and make the Radial 
/ b equal to the given Length at z, and F the Point i, draw up 
the Line z , parallel to / &, which will cut the Radial g & in 5. 

2, From the Points i and h draw the Lines i /, and h e, parallel 
to g , and laſtly draw f e parallel to g 4, and it will complete the 
Parallelopipedon as required. f 

Now, from theſe three Examples it is to be noted, that to re- 
preſent a Parallelopipedon in any given Poſition, and then the Sides 
continuing to the given Length, may complete it with Eaſe as re- 

uir'd. | 
; But ſince that theſe Methods have recourſe to Parallelopipedons, 
whoſe Sides are ſuppoſed to be exactly ſquare, which do not always 
happen in Practice, therefore I ſhall now proceed to the manner of 
| repre- 


Plate 17. 
Fig. 4. 


Fig. 3. 
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repreſenting ſuch Parallelopipedons whoſe Baſes are Parallelograms, in- 
ſtead of Geometrical Squares, as before. 
PROBLEM Y. 

To repreſent Parallelopipedons, whoſe Baſes are Parallelograms. 

1. Let the Line 4 & 5 be the Horizon, & the Point of Sight, and 
let 32 q dc be the ground Line, alſo let the Parallelogram c def 
be the End of the given Parallclopipedon. 

2. Let the End of the Parallelopipedon given be plac'd at Plea- 
ſure on the ground Line, as c d, and then making the Parallelogram 
a bc d equal to the Parallelogram c d e f, draw up the Radials 4 K, 
b k, and 4 E. 

3. Let the given Length be equal to 4 g; then from g draw up the 
Line g z, parallel to 6 4, until it cuts the Radial & & in z, and ſo 
will the Parallelopipedon be completed as required. 

Now from this it appears, that after the Baſe @ 6 c is determin'd, 
and the Radials drawn, the following Operations are directly the 
ſame as before in ſquare Parallelopipedons. 

Fig. 5. is a direct View of the ſame Parallelopipedon, and Fig. 6. 
an oblique View different from that of Fig. 4. which are both de- 


termin'd by the aforeſaid Rule. 


I ſhall now proceed to apply the ſeveral Rules of this Section to 
Practice in the Delineation of the Perſpective Elevations of Buildings. 
Firſt, as they oftentimes appear when fram'd with Timber only, and 
Laſtly, when completely finiſh'd with Brick, Stone, Sc. 


CHAP. H. 
Of the manner of repreſenting the Perſpettive Elevations of Build- 


ings in general. 


ERDOBLEM |. 


4 * repreſent the Perſpective Appearance of a fram'd Cube being 
ſeen in a direct and oblique View, as Plate 16. Fig. 3 and 4. 
RAST TIE 
1. For the direct Vicw. | 
The, manner of repreſenting this Figure is the very ſame of Plate 
15. Fig. 3, as is diſcoyer'd at firſt View, fave the Thickneſs of the 
framing only, as will now appear by the Operation. 


PRACTICE. 


\ 
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1. Suppoſe the Line x 2 to be equal to one Side of the Cube, and 
W 2 to one Side of its Thickneſs, 

2. By the preceding Problems, complete each Side of its Bottom, 
as ſo many diſtinct Parallelopipedons, and from their ſeveral Ends raiſe 
the four Standards, as four ſeveral erect Pillaſters ſtanding thereon, of 
which the two in front have their Heights determin'd by the given 
Side of the Square, and the other two by their viſual Rays, meeting 
them in 4 6 and c d. 

3. Drawing right Lines from each return of the Heads of the four 
ere& Pillaſters, unto the reſpective return of the others, they will 
complete the fram'd Cube as requir'd, - | 

2, For the oblique View. Fig. 4: 

1, Let 92 be equal to the Side of the given Cube, and o equal 
to the given Thickneſs of the framing. | | 

2. At 40 and on raiſe the two ere Pillaſters g n, 1 o, and 
b k, 3 0 n, and joining their reſpective returns by right Lines, you 
will complete the front of the Cube. 

3. From the Extreams of the Parallelopipedon 5 3 7 m 1 #, draw 
right Lines to the Point of Sight B, and where its Plan terminates 
ere& the farther Standards à 6 and F 8, and complete them as erect 
Pillaſters, whoſe Breadth or Thickneſs are terminated by the radial 
Lines p m, y S, y 4, I 2, Ge. 

4. Their reſpective returns being join'd by right Lines, completes 
the whole as requir'd. 


PROBLEM II. 

A Geometrical Square in Perſpective being given, with a Pillaſter 
in each of its Angles of a given Height, to raiſe the Perſpective Ele- plate 16 
vation in a direct View. Fig 7. 

PRAGEECE 

1. Itx645,7x89,2 3 1 2, and 4 Sen be the Plans 
of the given Pillaſters, plac'd as beforeſaid, and let 4 f, or h be equal 
to the given Height. 

2. From the aforeſaid Plans of the given Pillaſters, raiſe Lines per- 
pendicular to the Baſe 1 , and parallel to each other, and complete | 
the two Pillaſters in front according to their given Heights. A 

3. Draw the Radials c A, 4 A, & A, and e A, F A, g A, which | 
will terminate the Height of the two backward Pillaſters. | 

4. Their reſpeQive returns being join'd by right Lines, completes | 
the whole as required. 

R The 


' 
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The Figure 6 of Plate 16, and Figure 2 of Plate 18, are Views 
of the ſame, the firſt in an oblique View to one Side, the other in a 
direct View to one Angle, which are both rais'd and completed by 
conſidering each Part as a ſingle Pillaſter, and therefore needs no fur- 
ther Explication. 

on LE M. II. 

There is an oblong Plan given in a direct View, with the Plans of 
two Ranges of Columns or Pillaſters, parallel to each other to raiſe 
the Perſpective Elevations thereof, ſupporting Semi- circular Arches, 
as Plate 15, Fig. x. 

ere E. 


1. Let the given Plan be Plate 18, Fig. 1. and the Plans of the 


Pillaſters 2 6 O p, y 5 x, 1 2 44, 3 4 | m, Gc. and A the 
Point of Sight, alſo let 2 * be the given Height of the two Pillaſters 
in front. 

2. From the Points 2 Þ w x, raiſe the Perpendiculars 2 4, p 6, 
we, x d, making each equal to the given Height @ u, and draw the 


Line 46 © d. This done, biſect the Line 6 c in B, which is the Cen- 


ter of the Arches @ x d, and 6 yc. 

3. Thirdly, Draw the Radials „ A, c A, and raiſing the Perpendicu- 
lars o, and y u, complete the Pillaſters a bs, #0 p; and wed; y 
Ww x, and then drawing the Diameter t, biſect it in C; the Point C 
is the Center of the Semi-circle 1 r, and fo is the firſt Arch com- 
pleted. 

4. From the Points & and J. raiſe the two Perpendiculars & h and 
Je, interſecting the two Radials in the Points + and e, thro' which 
draw the right Line ge ; and raiſe up the Perpendiculars : g, #2 f, 
as alſo the Lines 2 @ and 3 6. | 

5. Biſect h e in D, and abinF, then ſhall D be the Center of the 
Arches g 1 f, and H 2 e; and E the Center of the Arch @ 3 &, and 
ſo is the ſecond Arch completed. 5 

Laſtly, Proceed in like manner with all the others, and you'll com- 
plete the whole as required. 

PROBLEM IV. | 

The preceding Plan given in an oblique View, as Plate 19, Fig. 1. 
to raiſe the Perſpective Elevation thereof. 

1. Let the Point of Sight be A; A B/the- Horizon, and E x & f 
the given Plan. | | 

2. From the given Angles 4 6 c, and dee F, raiſe the Perpendicu- 
lars 294, b Rc , and dx, e, F z; and make each of them equal 

5 to 
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the-given Height of the Pillaſters, as & , or F E, and draw the head 
Line s E, which biſect in 5, the Center of the Arches Rr E, and 
4 1 

3. From the Points R and 'y draw right Lines to the Point of Sight 
A, then will theſe Radials y A, and R A, determine all the * 
of the other Pillaſters at the Points 1 2, and c. 

From the Points x and g. where the Perpendiculars 4 x and 4 
meet the radial Lines y A, and = draw -the Line 7 * which biſect 
in 2, the Center of the Arch 

5. From the hindermoſt 2 E of the Pillaſter a E 6 c, raiſe the 
Perpendicular E E, meeting the Line x E in E, then biſect E & in 9, and 
tis the Center of the Arch & 0 E, which completes the firſt Arch re- 

mred, + 
1 This done, from the Angles gh i, and k1 m, raiſe up. Perpendicu- 
lars as before, and from the Pojnts 1 and #, where the Perpendiculars 
k x and h n meet the Radfal y A, draw the head Line 1 u, and then 
proceed to find the Centers of the ſeveral Arches, as in the preceding, 
and you'll complete the ſecond, third, Sc. Arches in like manner as 


required. 

PROBLEM V. | 

The preceding Plan given in an oblique View, with an Angle plac'd 
in front, as Plate 19. Fig. 2. to raiſe the perſpective Elevation there- 
of. 

1. Let A be the Point of Sight, B the point of Diſtance, aud A B 
the Horizon; alſo let the Plans of the given Columns be g hbik,! 
mnoprs, tu w x, Sc. 

2. From the front Angle 5 i raiſe the Perpendicular 5 ; a, and make 5 4 
equal to the given Height of the Pillaſter, and from à to A the Point 
of Sight, and B the Point of Diſtance, draw the Lines @ B, @ A. 

3. From the Angle u, raiſe the Perpendicular 1 , meeting the Ra- 
dial a A in &, and from the Point 6, draw the Line 2B. 

4. From the Angles g Io, raiſe the Perpendiculars g c, & d, Ze 
and o /½5 meeting the Line B 4 in e a, & A in e, and à B in 4 and 75 
and ſo will the firſt two Pillaſters be completed. 

N. B. The Heights of the Arches, that is, the Heights of the 
Points C and B, above the Point a, are the Geometrical Heights of 
the ſame Arches taken from che front Arches, as the Height F u, Fig. 1. 
which being ſeen in this oblique View, doth appear no higher than E. 
as in the Figure, altho' tis ſeen under the ſame Angle with B. 

R 2 The 
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The fame Operations being perform'd at the other Arches, you will 
complete the whole as required. But leſt this Problem may put the 
young Student to a Stand in the Arches, I will make the Nature 
thercof more plainer by the following Problem. 
| ERROR LEM-VI.-.}. 

To deſcribe Semi-circle Arches in. fide Views, either direct or ob- 
ES ue. | 7 
Plate 20. Firſt in a direct View, 

Let 2 1 4 3, Fig. 1. be the Perſpective Plan given; and let & be 
the Point of Sight, and let it be required to delineate the Arch n 
1 d p q B, ſtanding over the Side 2, 4; which will be equal in 
Appearance to the front Arch A FH K B. 

1. From the Angles 3, 4, raiſe the perpendicular Lines 3 A, and 
4 B, making their Heights equal to the Height aſſign d, as 3 A or 
B 4, and draw A B, biſecting it in X, the Center whereon with the 
Radius X B, or X A deſcribe the Semi-circle A H B. 

2. Draw CD parallel to A B, and continue 3 A to C, and 4 B 
to D. | 

3. From the Angles x and 2, raiſe the Perpendiculars 1 E and 
2 k, which continue up until they meet the Radials A S and B & in 
S and &, and drawing the Line = &, biſe& it in n the Center, and 
thereon deſcribe the Semi-circle E * K. 

4- Divide the Semi-circle A H B, into any Number of equal Parts, 
as 8, 10, 12, 14, 16, ec. But in this Example I have divided it into 
eight, at the Points E FG HIK L, from which Points draw right 
Lines towards the Point of Sight Z, until they meet the Semi-cirele 
Z # k in che Points 0 0 o, Sc. 

5. From the Points G and I draw right Lines both ways, as well to 
the right as left Hand, as G and I 2. Alſo from the Points F and 
K, draw the Lines F O and K M, and laſtly from the Points E and 4 
L, the Lines E P and LN. a 

6. Let fall perpendicular Lines from the Points E F GI K L upon 
the ground Line 3 4, and they will cut it in the Points 4 uw, 
from which, Lines drawn to the Point of Sight z, will cut the Dia- 
gonals in & *, y . E, 4, 6 b, c c, g n. 

7. Thro' theſe ſeveral reſpective Points draw right Lines, as & x, 
cutting the Side 1, 3, in a; and 2, 4, in o; alſo the Line y y, cutting 
the Sides in & and u; S &, cutting the Sides in c and ; the Diame- 
ter 4 cutting the Sides in 4 and /; 66, in e &; ce in Fi; and gu, 
in F and h. | 


8. From 
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8. From the ſeveral Points in the two Sides, viz a bed e b, and 
Fi lun uo, raiſe the ſeveral perpendicular Lines, fintil they meet the 
Radials C Q and D R in the Points abede , g, &c. 

9. Draw right Lines from the Points « MN, and « O P, N to the 
Point of Sight Z, until they meet the perpendicular Lines Qt, and 
R 2, in the Points g h e, Sc. ä 

Laſtly, A curved Line being drawn thro' the Points r , 
where the Perpendiculars rais'd from the Side of the Plan, interſect the 
Radials drawn from the Points # MN, & c. ſhall be the Perſpective 
Appearance of the Semi-circle A H B, being ſeen in the fide View 
over the Side of the Plan 2, 4; and the like of the other on the left 
Hand Side. | | 

Note, That if right Lines are drawn parallel unto the ground 
Line or Horizon, from the Points r @ du m 4, thro' which the 
Side Curve paſſes, until they meet their reſpective Radials of the great 
Semi-circle (that is, the Lines N o, Ko, Io, H, Go, Fo, and Eo,) 
the Points of meeting ſhall be the Points thro' which the Angle of 
the Groins muſt paſs from one oppoſite Angle unto the other. 

Secondly, In an obligue View. Plate 20. 

Let NH O K be the perſpective oblique Square given, and 'tis . 2 
required to repreſent the Semi-circle Arch G F E, ftanding over the 
Side H K, to appear equal to the Semi-circle DZ E, which ſtands 
over the front Side of th Square O K. 

1. On the Angles Q and K, raiſe the Perpendiculars Q A, K B, 
making QD and K E, each equal to the given Height, from which 
the Arches are to ſpring, and draw the right Line D E, and biſecting 

it in R the Center, thereon deſcribe the Semi-circle D Z E. 

2. From the remote Angles N H raiſe the Perpendiculars N M and 
H G, until they meet the Radials DL and E L in the Points M G; 
and then drawing the Line M G, biſect it in à the Center, whereon 
with the Radius a G deſcribe the Semi- circle M 6 G. 

3. Continue N M to X, and H G to C, making MX and G C, 
each equal to M a, the Radius of the Semi-cirele, and draw the Head 
Line X C, and thus will you have completed the two Semi-circles that 
ſtand in the Front and Rear. Now, the next Buſineſs is to complete 
the Side Arch G F E that is plac d between them, which may be 
perform'd as follow. 

1. From the Angle B, draw the Line BC to the Point of Sight L. 
terminating at the Angle C, and then you will have the Perſpective- 

Parallelo- 
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Parallelogram C B G E, wherein you are to dclineate the Semi-circle 
G F E, ſtanding on the Lines G H and E K. ; 

2. From the Point I in the Side H K of the Plan, raiſe the Perpen- 
dicular I F, cutting the Radial L B in F. 

3. Divide C F, F B, B E, and R G, cach into any Number of equal 
Parts, and then proceeding as directed in Plate xx, Fig. 71. you will 
complete the rampant Curve G F E as required. 

Note, When theſe Curves are requir'd to a very great Accuracy, 
you muſt divide the Side of the Plan H K into as many equal Parts, 
by Diamctricals drawn thro' the Interſections ef the Radials produc'd 
from the equal Diviſions firſt made on the ground Line Q K and Dia- 
gonals) as you find neceſſary, from which you muſt draw up per— 
pendicular Lines parallel to B K until they mect and divide the 
radial Line R B in the ſame Proportion. For tho' the Curve made 
by the equal Diviſions in GC, C F, F B, and BE, will do for moſt 
Occaſions, yet it is not the true Curve which may be produc'd from 
the Diviſions aforeſaid, and will be ſomething different from the Fi- 
gure here laid down, altho' but very little in tmall Works, 

EROBLEM: VII. 

The Geometrical Plan of a Building being given to raiſe any Per- 
ſpecti ve Elevation thereon, from a Geometrical Elevation given in a 
direct View, | p 

1. Let the Geometrical Plan be U W, T X, PS, Q R. Fig. 3. 

2. Let X Y repreſent the ground Line, A B the Horizon, A and B 
the Points of Diſtance, and D the Point of Sight. 

3. Draw the Radials D X, D , and the Diagonals X B, Y A, and 
complete the Perſpective Plan * I. . 

4. Draw the Line H H. Fig. 1. for the ground Line of your 
Perſpective Elevation; as alſo A C for the Horizon thereof, at the 
fame Diſtance from the ground Line H H, as A B of Fig. 2. is from 
the ground Line X X, and let B repreſent the Point of Sight, and 
A C the Points of Diſtance. 

5. Make K G, Fig. 1. equal to L V, Fig. 2. and complete the hither 
half of the Perſpective Plan, that is, you muſt repreſent in Fig. 1. firſt the 
Line mn u, equal to g r in Fig. 2. and ſecondly, the Line / 0, equal 
to 6 5, from which Angles you are to raiſe the Elevation as follows. 

Firſt, From the Angles p r s. Fig. 2. raiſe the perpendicular 
Lines p J b, q m i, r un k,and 5 0 g; cutting the Line m n. Fig. 1. 
in the Points #2 and u, and the Line 4% in the Points / 0. 

, Secondly, 
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Secondly, Upon the Line m u, raiſe any Front at Pleaſure Geome- 
trically, according to the uſual Method, by the ſame Scale that the 
Geometrical Plan U W, T X, PS, Q R, was laid down, by placing 
therein ſuch Doors, Windows, Sc. as your Fancy leads, as the Geo- 
metrical Upright 2 u, whoſe Height from the ground Line x to 
the Corniſh & is 30 Feet. f | 

Thirdly, From the Angles / and o, Fig. 1. raiſe the perpendicular 
Lines /6, o g, making each of them equal to 30 Feet, the before 
given Height of the Corniſh, and draw the Eves Line 6 g. 

But here Note, That as the Line 4 0 ſtands back from the Front 
n u, it doth thereby appear leſs, and lower as being ſeen under leſſer 
Angles, and therefore the Height & and o g of 30 Feet each muſt 
not be ſet off with the tame Scale as the Front i, or & # were, but 
by a new Scale of Feet proportionable thereunto, which is thus 
found. 

To proportion a Scale of equal Parts to any Part of a Perſpective 
Plan and Elevation required. 

PITS R D-L 

Set the Scale by which the Geometrical Plan was laid down, upon 
the ground Line of the Perſpective Plan, and Radials being drawn 
from the reſpective Diviſions thereof to the Point of Sight, will cut 
and divide every Part of the Perſpective Plan proportionably. Suppoſe 
Z G in the ground Line Fig. 1. be equal to ten Feet of the Scale, by 
which the Geometrical Plan was laid down. Then I ſay, that if the 
Radials G B, Z B, are drawn, they will cut the Baſe Line J in x o, 
then will x 0 have the fame Proportion to the whole Line / 0; as 
Z G, has the whole Line G H, and therefore x o is a Scale of ten 
Feet to the Line / , by which the two Heights of 30 Feet cach, vig. 
J b, and o g may be proportion'd as required, 7 | | 

Having thus by this new Scale determin'd the Height of the Corniſh, 
you muſt now proceed to put in all ſuch Windows, c. thereby, as if 
it was a Geometrical Elevation, and above the Corniſh place the Height 
of the Roof, Geometrically giving it its natural Hips, and draw the 
ridge Line a F. | | 

ourthty, Lay a Ruler from the Point of Sight B, to the Points z 
and &, and draw up the Eye Lines z 4 and & c, until they meet the 
Eve Line 6 g in 4 and e. Then biſect a f in c, and draw up the 
ridge Line of the Pediment'h c; and from them the two gutter Lincs 


ce ande d, 
| Laſtly, 
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Laſily, Since the upper Part of the Building 2 9 t o, ſtands in the 
ſame Plane with the Upright 4g o; thefore by the ſame Scale com- 
plete the Elevation thereot, and you will have completed the whole 


as required. 
PROBLEM VIII. 


There is the ſame Plans and Elevations given in an oblique Vicw, 
to raiſe the Perſpective Elevation thereof. 

I, Let the Geometrical Plan be Plate 22. Fig 3. and the Perſpective 
Plan thereof Jig. 2. and let T be the Point of Sight. 

2. Let T U be the ground Line of the Elevation Fig 1, and A B 
the Horizon, and let B therein be the Point of Sight. 

3. Transfer the hithermoſt Part of the Ferſpective Plan Fig. 2. to 
Fig. x. making OP equal to C X, P Q <qualto X Y, QS equal to 
Y Z, and NS equal to UZ. | 

4. On the Angles UC X VZ, raiſe the Perpendiculars UN, CO, 
X P. T Q, and Z 8. 1 

4- Upon the Line O P, Fig. x. raiſe and complete the Geometrical 
Elevation by the Scale of the Geometrical Plan MK LP O. 

6. Upon the Angles N and S, raiſe the Perpendiculars N C and 
S F, making each equal to their reſpective Heights of 30 Feet, by 
the new proportion'd Scale as aforeſaid, and then proceeding as in 
the former Problem, complete all the Windows, Sc. therein. 

7. Lay a Ruler from the Point of Sight B, to the Points I K M, 
and- draw the ridge Line K G, terminating on the ridge Line D E, 
the Eve-lines M H und I L, terminating at H IJ. Then drawing 
the angle Line H Q you will haye completcd all the lower part 
of the Building. 

8. Carry up the upper part e f HI, ec. as before directed, and 
from their Terminations draw Radials to the Point of Sight B, which 
will be interſected by the reſpective Perpendiculars L g, Sc. of the 
Perſpective Plan, and terminate their fide Appcarance as requir'd. 

ote, The Hip C D, Fg. 1. is found by a Perpendicular rais'd | 

from the Middle of the front End V W, at x, Fig. 2. over which 

the Angle of the Ridge D ſtands, and continu'd until it cut the 

Ridge Line D E in D; then drawing D C, it completes the Hip as 

required, and the like of the oppoſite Hip E F, ſtanding over the 
Middle of H in Fig. 2. | 

PROBLEM IX. 
The ſame Plan being given, with one of its concaye Angles in 


Front, to raiſe the Perſpective Elevation thereof as Plate 23. Fig. I. 
1. Let 
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1. Let the given Plan be Fig. 2. with the concave Angle e & /, 
plac'd in a direct View, let 2 z be the ground Line, and A 6 B, the 
Points of Diſtance and Sight. 

2. Let GH be the ground Line of the Perſpective Elevation, 
A C the Horizon thereof, and A B C the Points of Sight and Di- 
ſtance, 

3. Now ſince G H Fig. 1. repreſents à i Fig. 2. therefore from 
the front Angles e and 1, raiſe the Perpendiculars e E and / L, as 
alſo & K, F F, and m2 M. 8 

4. Make E D and L N, Fig. 1. cach equal unto the given Height 
of the Corniſh, viz. 30 Feet, and draw the Lines D A, E A, cut- 
ting F P, being continud in T. Alſo from the Points N L draw 
the Lines N C and LC, cutting Min M and O being continu'd; 
then will T DF E and NO L M be two Fronts of the Building, 
their Pediments TS D, and NO P only wanting. 


5. From the Points and q, over which the angular Points of 


the Pediment ſtands, raiſe the perpendicular Lines * R S and 4 Q P, 
and thro' the Points R Q where thoſe Perpendiculars interſect the 
Line A E in R, and L C in Q. draw the Line 2 J. 

6. Proportion the Scale of your Fronts on the Line 2 I, and by 
that new Scale ſet up the given Height of the Pediment O P and 
R 8, and then drawing the ridge Lines of the two Pediments PA 
and 8 C, complete the Eve- lines PO, P N, and 8 T, 8 D. Theſe 
ridge Lines of the Pediments are terminated firſt at X and Y by the 
perpendicular Lines x X, x V, of the Perſpective Plan rais'd from the 
Points x x, over which the Points X and Y do ſtand: And ſecond- 
ly, at & Z and a, by the Perpendiculars 2 L and 6 4. 

7. The Hip Lines c S and 4 6, are terminated at c and 6, by 
the Perpendiculars fc and 4 6, interſecting the Line D C in &, and 
N A in c. 

8. The Lines E K and K L being drawn to the Points of Di- 
ſtance A and C, as alſo the Lines N Wand D W, and joining 
W K, you will complete all the lower part of the Building. 

9. Since the upright Angle of the Tower F B is in the fame 
Plane with the Angle W K therefore through the Point K draw 


the Line F K M, and transfer the Scale of G H thereto. 

10. Make W B equal unto the given Height (be it at Pleaſure) 
by the laſt produc'd Scale of Feet of the Line F K M whereon it 
ſtands, and from the Point B draw the Lines B C, B A. 

8 Laſtly, 
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Laſtly, From the reſpective Angles of the Plan hand g raiſe the 
Perpendiculars H e and g d, which will interſect B C ind, and BA 
in e. 

In like manner ſet off the Heights, Sc. of the Windows on WB, 
and terminate them by perpendicular Lines rais'd from the Plan, as 
the whole Body were, and you'll complete the Elevation as re— 

uired. 

? Now from what I have here deliver'd, it is plain, that all the 
Angles of a Building are terminated by the reſpective Angles of its 
ive Plan, and the Height of every Part is determin'd by the 
proportionable Scale of thoſe Parts, whereby their Diminution is pre- 
ſerv'd, according to the Diminution of the Angles under which they 
are ſeen. This proportional Scale being duly conſider'd, and the 
perſpective Plans being truly executed, the Practice of Perſpective 
will be as eaſy as delineating Geometrical Elevations. 

N B. The Views given in Plates 24, 25, 26, 27, 28, are added 
for the young Learner's Exerciſe, being the Conſequences of the 
preceeding Problems. 
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